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HAND ANIP•aMMEIlY OF U.S. ARMY •ESONNEL

ai r
flNTRDOUCTION

The difference between the hard of a monkey and the hand of
a man may seem small when they are both placed on the
dissecting table, but in that difference whatever it may be,
lies the whole differmen between an organ limited to the
climbing of trees or the plucking of fruit, and an organ
which is so correlated with man's inventive genius that by
its aid the Earth is weighed and the distance of the Sun is
umkasured.

-- The Duke of Argyle
[George Campbell, 1823-1900]

As an organ of the body, the hand fulfills many of the more important
functions in the exploration and manipulation of che enviroimnnt. Yet, in
evolutionary terms the hand represents one of the most primitive body
structures. By retaining five independent and mobile digits, the human hand
has changed very little fromi the pattern of the earliest pentadactyl
vertebrates (Lewis, 1977). It is because of this generalized Morphology that
the hard retains the manipulative capabilities associated with the development
of tool use, tool making, and many of the other innovations of human culture.
Thus, the hand is often thought of as one of the most distinctly human aspects
of our anatcmy.

Because of the uses and potential abuses of the hand, it is often necessary
provide gloves that will protect the hand without comproutising too many of

.tz functions. This can best be accomplished by designing handwear and hand
operated equipmient that fully appreciates the variety of sizes, shapes, and
proportions of the hands of the potential user. This type of information is
gathered best through an anthropcmetric survey of the hand that is sensitive to
both the hard's structural complexity and to its size variations. This implies
a set of measurenents that approach the number of measurements used to describe
the entire hunan body. The net effect of these requirements is that surveys of
the hand have encomassed a large number of measurements on very few subjects
(thus being comprehensi-,e but potentially lacking in population variation) or a
few measurements taken in the course- of a larger awithropcttric survey (thus
incorporating population variation but lacking the ability to describe the
hand' s cciplexity).

During the cour•-e of the 1988 Anthropxmetric Survey of U.S. Army Personnel
(Gordon, et al. 1989) special (collimated light) photographs of the hard were
taken. These photographs were digitized to yield 64 hand dirm~ns ions for each-
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subject. These dirensions were joined witit an additional 22 values to prodtce
an anthrupcoetric description of over 8000 subjects that span 86 hand related
dimensions. Thus, a data base was created that addresses both the hand's
complexity and itzs variations across a population. This volume reports the
analysis of these band data.

HIS eICAL REVIEW OF HAND SURVEYS:

Most investigations of hand anthropometry can be broken down into two
categories: general surveys and application surveys. General surveys refer to
attempts to describe hard variation across large populations. Because
population description is the principal aim of these surveys, there is almost
always a marked conflict between sample size and oamprehensive measuremnt.
Application surveys refer to data gathered with a specific product in mind.
Accordingly, application surveys often refer to small but strictly defined
populations, such as occupation groups. Thus, application surveys are more
cqmprehensive but potentially less appropriate when generalizing to other
populations. The utility of either type of data set depends upon specific
research goals. The follcwing discussion reviews same notable hand survey
reports.

To date, one of the most sweeping reports on the hand is that of Robert
White (1980). This report collates data from 27 different anthropaietxic
surveys, and thereby reports data summaries based on over 75,000 subjects.
However, few of the surveys used in this report were specific surveys of the
hand, and so data are presented on only ten hand dci•ensionr. Proble s of
different measuring tehniques and population sample definitions cmrplicate the
camparability of data between surveys ieported in this study.

Barter and Alexander (1956) present an early application survey with the
aim of developing a glove sizing system. This report summarizes 18 hand
dimensions based on 100 subjects. Although the number of dimensions seems low
to cimprise a truly ocprehensive description of the hand, the reported
dimensions were tailored to meet the needs of glove design. Therefore, this
report includes data on hard dimension- that are not normally found in nmst
hand surveys.

SA report-by Jones, et al. (1958) attenpts to describe bicmzecanical
characteristics of the hand using data derived fram riore general surveys. In
this way, the report of Jones, et al. combines aspects of both a general and
application survey. This report presents useful information on the correlation
of hand dimensions and includes data on range of mortion and grip position,
Jones, et al. show that there is a poor relationship between the length and
breadth dixmansions of the hand. however, because the report ccinbines data fram
different surveys, there is little opportunity to show the relationship between
hard nmovements and hard dimensions.

2



Vicinus (1962) presents a omprehensive hand survey based on X-ray
anthropmcetry of 253 mnle subjects. A total of 44 measurements were taken with
the added benefit that data are presented for both the left and right hand.
The coparison of right and left hands constitutes one of the unique
contributions of this report. The report shows that there are statistically
significant differences between the two hands. Vincinus's report shows that
the right hand tends to be longer and wider than the left. In addition, the
left hand shows greater variability in breadth, while the right hand shows
greater variability in length. This report also cofirms the generally poor
correlation between hand length and breadth dimensions.

One of the more comprehensive general surveys is presented in two reports
by Garrett (1970a; 1970b). These reports summarize 56 hand dimensions based on
211 women and 148 men. The data are comprehensive in that they describe a wide
range of hand dimensions. However, the sample populations are rigidly defined,
so that thexre may be limited application of these data to a more general
pqoplation. The wcmen in this survey were cmprised solely of Women in the Air
Force (WAF) Nurse and Biomedical Science Corps personnel. Similarly, the men
in this survey were comprised solely of Air Force flight personnel. Since
other investigations (outlined below) report significant differencs in hand
dimensions among ethnic and occxpation groups, the data presented in Garrett's
reports cannot be readily applied to more general popJations.

Investigations conducted by Davies, et al. (1980) and Courtney (1984) were
specifically designed to compare hand dimensions among ethnic groups. These
two investigations report data on 23 hand dimensions for 91 and 100 subjects,
respectively. In each case, the reports document significant differences among
ethnic/racial groups. A report by Wagner (1988) explored the anthropcametry of
127 male and 11 female pianists. Wagner was able to show that. the hands of
professional pianists, as a specialized occupational group, are unique in their
anthropametric characteristics when ccxnpared with more general population
surveys. These results Cefinitively show that general population statements
should not be drawn frca application specific surveys.

The most recent general survey of -he hand is reported by Gooderson, et al.
(1982). This survey reports 62 dimensions of the left and right hand measured
on 300 men and 187 women in the British Army. Data stm••arie. are presented in
addition to separ, ý bivariate regression and correlation statistics for males
and females. These presentations confirm the general lack of relationship
between breath and length measurements. Howver, no attbnt -i-s M, de I
analyze the differenrs between men and women, or between right and left hands.

3?



S7143CIURE OF THE HAND: AN ANAT(IMICAL REVIEW:

Valuable descriptions of the structure and function of the hand can be
found in Bnnstrom (1966), Warfel (1974), Napier (1980) and rThitmill, et al.
(1987). Knowledge of the anactanical arrangemient of the hand, ds well as the
entire upper limb, is important for a full understarning of the syste's
mechanical function. Each bone rersents a link in the kinematic chain of the
hand system. Many of the muscles that move the hand and fingers are loLated in
the forearm. Some of these muscles even cross, and therefore influence, the
elbow. Therefore, it would be a mistake to exclude structures of the arm in an
analysis of hand morphology. It is for this reason that some dimensions of the
upper and lower arm are included in the data suimrary portion of this report.

The skeleton of the hand is conprised of five digital rays arising frorn the
wrist. The thmib is counted as the first digit and the little finger as the
fifth. In total the hand is comprised of 26 bones: 14 phalanges, 5
metacarpals, and 7 carpals (see Figure 1). Phalanx (plural phaianges) is the
generic name for a finger bone. Excluding the thumb, each finger contains
thuree phalangeq, which from the fingertip down are: the distal phalanx, the
medial phalanx, and the proximal phalanx. The thumb contains onl.y two
phalanges: the distal phalanx and the proximal phalanx. The palm of the hand
is made up of five metacarpals, each of which is numbered along with its
associated digit. Lastly, the wrist is rL.ie up of the carpal bones, each of
which has a separate name. The carpals are arranged in two rows: the first row
of four bones (trapezium, trapezoid, capitate, hamate, and pisiform), and the
second row of three bones (scaphoid, lunate, and triquetral). The bones of the
wrist are bound togethex by two terdinoqs sheaths, the flexor and extensor
retinacula. All muscle tendons (except for palmaris longus), blood vessels and
nerves pass beneath these tendons. The flexor retinaculum is useful as an
indicator of the axis of rotation for flexion and extension of the wrist. The
effect of this movement is noted on the skin by the formation of the distal
wrist, or bracelet, crease (Mbooz.!, 1985). Not part of the hand, bu• inportant.
to its function, are the two bones of the forearm (radius and ulna) and the
single bone on the upper arm (humerus).

The joints of the hand are named for their position and for the bones that
ccmprise them. Thus, the joint between a finger's distal and medial phalanges
is the distal interphalangeal joint, abbreviated as the DIP joint. Similarly,
the joint between tie proximal and medial rmalanges is the proximal
interphalangeal joi:nt, abbreviated as the PIP joint. Because the thumb has
only two phalanges, the joint between them is the interphalangeal (abbreviated
IP) joint. Wivecent at all interphalangeal joints is limited to flexion and
extension. The primary muscles responsible for finger flexion (benrxing) are
flexor digitorum profundus and flexor digitorm superficialis. Flexor
digitorum superficialis originates just above the elbow (on the medial
epicondyle of the humerus) and by dividing into four tendons it inserts on the
base of the medial phalanges of digits 2 through 5. This nuscle flexes all the
joints between the elbow aid the PIP joints. Flexor diqitorum profundus
origqiates. on the uina, ju: t b:]ow the elbow, and by dividing into four tendons

4
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Figure 1. The Bones of the Hand.
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inserts on the base of the distal phalanges of digits 2 through 5. This
muscle, similarly, flexes all the joints between the wrist and DIP joint.
These two muscles are opposed by a single muscle, extensor digitorum, which
originates just above the elbow (lateral epicondyle of the humerus) and divides
into four tendons that insert on the extensor expansion sheaths of digits 2
through 5. This muscle extends all the joints between the elbow and the DIP
joints. The two flexor muscles, by inserting on different parts of the finger,
have their power focused on two different interp±iangeal joints. This
arrmngement adds to the power of grip by causing the distal pihalanges to curve
under a grasped object. However, it is also because these muscles act in
concert on four digits that there is very little ability to flex and extend the
digits independently. There are, however, two exoephions.

Extension of digit 2, the index finger, is aided by an independent muscle,
extensor indicus. This muscle originates on the ulna and inserts on the
expansion sheath of the second digit. As such, it can extend the wrist, but
its primary function is to extend the index finger when the other fingers are
flexed, a posture crcaunly adopted when pointing. Movements of the fifth
finger are also aided by three miscles that are intrinsic to the hand (flexor
digiti minimi, abductor digiti minimi and opponens digiti minimi, which
collectively form the hypothenar muscle group) and one muscle in the forearm.
Abductor digiti minimi and opponens digiti minimi both originate from carpal
bones and insert on the base of the fifth digit's proximal ypalanx. These
muscles provide the fifth digit with the ability to move away from the hand
(abduct) and to form a finger pad to finger pad grip (the precision grip) with
the thumb through opposition. Extensor digiti minimai originates above the
elbc•w (lateral epicondyle of the humerus) and inserts on the expansion sheath
of the fifth digit. Like extensor indicus, extensor digit minimi's primary
function is to extend the fifth digit when the other fingers are flexed.

lhe joints between the phalanges and the metacarpals are the
metacarpo-phalangeal (NP) joints. At the MP joints the fingers are capable of
flexion, extension, abduction, adduction and rotation. The remaining
hypothenar muscle, flexor digiti minimi, originates on the hamate and inserts
on digit 5's proximal phalanx. This muncle flexes the fifth digit at the MP
joint. There are a series ot four other intrinsic hand muscles, the
lumbricals, that are uniquely positio. ed to act upon the finger joints. These
muscles originate on the tendon of flexor digitorum prof~uxlus and insert on theStendon of extensor digitormn. By tensing the tendons of these mnscles, the

lumbricals simultaneously flex the metacaporhalangeal joints whilp- extprdi'Ing
the proximal and distal interphalangeal joints. The interossecus miscles are a
series of eight muscles that lie between the metacarpals. As a group they
insert on alternating sides of the bases of the proximal phalanges. Therefore,
these muscles produce abduction (spreading the fingers out) and adduction
(bringing the fingers together) at the MP joints. The ccmbination of actions
of flexion, abduction, extension and adduction cause the fingers to move in a
circular pattern bout the MP joint, which is caller rotation.

,..sm.,. I VZz., ,fl -- ~***~ -i , , , ,- ,- - . .i• ,, , " - -



A brief review of the muscular actions of digits 2 through 5 shows that
when acting with strergth, they must all act in concert. This is because
movement in these digits is caused by the same prhrary miscles, which are
located in the forearm. Only digits 2 and 5 have muscles that permit
independent action. Digit flexion can occur separately at all the
interphalangeal joints, but extension must occur at all joints simultaneously.

The thumb is the most indeperdently active digit of the hand, and is
associated with several distinct muscles. Four of these muscles are intrinsic
to the hand and forn the thenar eminence, which is cctm=nly known as the ball
of the hand. The thenar muscles all arise fram carpal bones, and so act only
upon the joints of the first digit. Flexor pollicis brevis inserts on the base
of the proximal phalanx, and flexes the thumb at the MP joint. Adductor
pollicis originates along the shaft of the third metacarpal down to the
scaphoid bone. This muscle adducts the thumb, or brings the thumb in towards
the center of the palm. Abductor pollicis brevis produces the opposite
action. This muscle originates on the flexor retinaculum and inserts on the
lateral side of the first phalanx. It is positioned to move the thumb away fran
the center of the palm, abduction. Opponens pollicis originates on the
trapezium and inserts on the first metacarpal. This muscle moves the thumb out
of the plane of the hand. This position, termed opposition, is important for
forming the different gripping positions.

Stronger actions of the thumb are produced by muscles located in the
forearm. Flexor pollicis longus originates on the radius ard inserts on the
distal phalanx of the first digit. As such, it is the only muscle capahle of
flexing the IP joint of the first digit. Abductor pollicis longus originates
on the shaft of the ulna and inserts on the base of the first metacarpal. It
is therefore positioned to abduct the thumb at the metacarpo-••alangeal joint.
Extension of the thumb is produced by two muscles: extensor pollicis longus and
extensor pollicis brevis. Extensor pollicis brevis originates along the shaft
of the radius and inserts on the base of the proximal phalanx of the first
digit. Extensor pollicis longus originates along the shaft of the ulna and
inserts on the base of the distal phalanx of the first digit. Like the flexor
muscles of the fingers, these extensor muscles provide a means of independently
exteiding the thumb at the IP and MP joints. The combination of all the
musculature of the first digit makes the thumb the most mobile of all the
fingers. It is capable of flexion, extension, abduction, adduction, rotation
and opposition; and all these actions can occur independent of the position of
the othier furjei.

Other important mrovenments of the hand ocur at the wrist joint. The wrist
is capable of flexion, extension, abduction, adduction, and rotation. The
finger flexor and extensor muscles act as important wrist muscles, but there
are six other muscles primarily devoted to movement about the wrist. Palmaris
longus originates above the elbow (medial epicondyle of the humerus) and
inserts on the paImar aponeurosis. The palmar aponeurosis is a strong fibrous
tissue that tightly binds the skin of the palm to the hand Lkeleton. Because
of its central insertion, palmaris longus acts primarily to flex the wrist. On
the medial side of the hand and forearm are two muscles, flexor carpi ulnaris
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and extensor carpi ulnaris. When these two muscles act in concert they cause
the wrist to adduct, or move towards the little finger side of the hand. There
is a group of three muscles on the other side of the forearm that act in the
opposite direction: flexor carpi radialis, extensor carpi radialis longus and
extensor carpi radialis brevis. These muscles, when acting together, cause the
wrist to abduct, or move towards the thtmb side of the hand. Because the
hand's position in relation to the body is so variable, these motions are often
called ulnar and radial deviation. In addition, as the muscle names imply,
when the carpal flexors act together they flex the wrist and when the carpal
extensor- act together they extend the wrist.

There are two other positions that are important to hand and arm function,
although their mvemwnts occur at the elbow joint. These positions are
supination and pronation. A supinated hand is one with the palm facing upward,
and moving the forearm into this position is called supination. A pronated
hand is one with the palm facing dam, and moving into this position is called
pronation. Pronation and supination occur througn the rotation of the radius
about the radial head. Pronation is produced by two muscles of the forearm,
pronator teres and pronator quadratus. Pronator teres originate. above the
elbc (medial epioorxlyle of the humezus) while pronator quadratus originates on
the shaft of the ulna, both muscles insert along the radial shaft. Supination
is also produced Iby two muscles: supinator and biceps brachii. Supinator is a
small muscle that extends from the ulnar shaft to the radial shaft. Biceps
brachii originates on the scapula and inserts on the radial tuberosity. The
"biceps" is a very strong rmuscle and is capable of powerfully flexing the elbow
or supinating the forearm. It is because of the powerful supination of bizeps
brachii that screws are inserted in a clockwise direction; the action of
inserting a screw is supination. Similarly, the reason pull up exercises
(palms out) are so much harder than chin up exercises (palms in) is that in

1pull ups the forearm is kept. in a position of forced pronation and so the power
of biceps brachii cannot be used.

Althcxjh the hand is at the end of the upper limb, many of the inportant
structures associated with it are located throghout the arm. For this reason
the structures of the hand should never be considered in isolation from the
rest of the body. The human body is an integrated system. To consider items
that are designed to accommodate only one portion of the body runs the risk of
disaoarmodating important functions in other areas. The data presented in
this report includes several dimensions fran related parts of the body. More
important, however, is thdt ULi "vtfy of tUe,1-- h.ar.. Was corsiucte in
conjunction with an anthropcmetric survey of the entire body. Therefore, any
use of these data should be made in consultation with the full survey report.

THE 1988 ANTHROICIYE-MIC SURVEY:

The data in this report were gathered 1i conjunction with the 1988
Anthropamtric Survey of U.S. Army Personnel. A full description of the ains
and methods of that survey is presented by Gordon, et a]. (1989), but a brief
review is justified.
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The survey was conducted betweem July 1987 and August 1988 at 11 different
Army posts in the United States. Among the unique aspects of this survey
include the goals of: 1) gathering data on both men and women, so that
measuring techniques would be ccparable between the sexes; 2) oversa1pling
minority groups so that data bases could be c-structed to reflect demographic
shifts in racial and ethnic crcposition; and 3) using active ecror checking
routines during the measuring process so that mistakes coild be detected and
corrected while the subject was still available. A total of 25,811 soldiers
wexre screened for this survey. At each screening, soldiers were randcmly
selected to meet sampling objectives in terms of age, sex, race, and
ethnicity. Frao this screening sample 8,997 soldiers were selected for full
body measurements, which constitutes the anthrqpametric data pool. Stratified
randcm samples were further drawn from this data pool to match the demographic
characteristics of the June 1988 Army. These random samples constitute the two
working data bases of 1,774 men and 2,208 waen that were used to report
s=Tary statistics.

DATA COUL ION MhEOIDS: THE FPHCYOWX AND HAND DIGITIZATION:

During the survey, in addition to a number of hand related dimmsions that
were directly measured, special photographs were. taken of the right hand of
each subject using the hand photobox (see Figure 2). The hand digitizing
system was designed and built by Vance A. Deason of Deason Electro pics,
under contract to Anthropology Pesearch Project, Inc. The associated ccLxpter
software (Hand.C, and related files, written using the Microsoft QuickC
compiler) was developed by Kurt Wagner in association with Vance Deason. A
full description of the development and validation of this device is presented
by Zehner, et al. (1987). Therefore, only a brief description of the process
will be presented here.

Collecting hard data was a two-step process that required two special
devices, the hand photobox and the hard digitizing/dinensioning system. The
purpose of the hard photobox was to produce two images of the hand of each
subject on 35 mmn negative film strips. Figure 3 shows a schematic outline of
the hand phatobox. The two inages consisted of a palm photograph, made with
ordinary light, and a hand silhouette forned using collimated light rays. The
palm haotoararh was used to identify anthroromitric landmarks on the hand of
each subjec., while the hand silhouette was used to digitize and -then calculate
the actual i!-and dimensions.

The collimated light silhouette consti :utes the3 unique aspect of this
system. The lenses within the photobox produce a collimated beam of light that
shines down upon the haMd of the subject. Collimated light rays are parallel
light rays, and as such produce a crisp edge to the hand silhouette images.
Nonial, uncollimated, light moves out in randcom dire•tions from its source.
This means that when these light rays strike an object, and thus produce a
silhouette or shadcw, the edge of that shadow is fuzzy. This fuzzinss, knami
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Figure 2. Person Seatedi at the Handi Photcbox.

DiffulierCamrnai

Woode-n Supporl Struclule

Folding

Figure 3. Schematic of the Handi Ftiotctox.
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as parallax distortion, is the result of light striking the cbject from various
angles. Because the uncollimated light is not ocupletely obstructed at the
beginning of a shadow, the edge of the shado becomes gradually darker until
the light soun-e is totally blocked. Thus, it is difficult to judge the exact
position of the edge of an object based upon an analysiz of its uncollimated
light silhouette. Collimated light rays, howver, all strike an object at the
same angle. This means that a shadow produced by collimated light has a crisp,
well defined, edge. If the light is perfectly collimated there will be no
gradient from light to dark at the shadow's edge. Instead, the shadow's edge
will be well def:ied by an abrupt shift from light to dark. Thus a collimated
light silhouette photograph represents a true reproduction of the size of a
subject's hand, and therefore series as a permanent data record. Hand
dimensions were calculated frum these silhouettes using the hand
digitizinrgdimensioning system.

The hand digitizing/dbTensioning system (see Figure 4) acquires dimensional
information frcin 35 rmn negative filmstrips. The system consists of a series of
mirrors and b.am splitters (see Figure 5), which present images that are picked
up by a video camera. This video image is sent to an AT personal computer
equipped with a video frame grab board. The hand images are then projected
onto a high resolution video monitor. The system operator uses a computer
mouse to locate anthropmetric landmarks on the projected hand photograph. The
system then optically superiuposes the hand photograph and hand silhouette, so
that the location of these landmarks can be translated to the silhouette
image. Because the hand photograph is not a dimensionally exact representation
of the hand, the caxiater program that drives the digitization process
positions hard landmarks at the nearest edge of the hand silhouette. In this
way, hand landmarks are placed onto the true dimensional representation of the
hand. Each point is read in an X,Y coordinate system, and distances between
selected points are calculated.

The right hand of each subject in the survey was evaluated using this
system. The use of the hard photobox system reduced the anmunt of time it
would have normally taken to gather ccoparable amounts of data on the hard of
each subject. In addition, each hand was digitized by a single system
operator. This resulted in the added benefit of eliminating intercbserver
error in the measuring process. Presumably, the use of this system eliminates
tissue corpression that would be associated with traditional caliper
measurements. Mhe relative iqpact of this phencrenon would vary from dimension
to dimension, depending on the amount of associated soft tissue that might be

arpressed - a caliper orU t-E: proxULdty of skeletal landmarks. However, the
effect of tissue ccrpressik- can be demonstrated by ocntrasting the reported
values for HAND EEADTH DIG.MIZER with HAND EFADIH MEASURED. The means for
these two dimernions are siqn•ficantly different, and, as expected, the
digitized dimension is consistently larger than the caliper measured dimension.

Tcward the end of the anthropcetric survey, finger circumferences were
measured in addition to the hind photographs and sstandard measurements (digit 1
circumferences measured on 543 men and 571 w'ien, digits 2 through 5
circumferences were measured on 283 men and 554 wcmn)o The digitized finger
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Figure 5. Schematic of tkv-e 'p'rd Digitizirx/Dinerd-icnimn System.
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widths of these subjects were matched to their finger circumference values to
produce separate regression equations for males and females that would predict
finger circumference fram finger width. Those regression equations were used
to calculate finger circumference values for all the subjects in the hand data
pool. These regression equrtions, along with their appropriate statistics, are
presented along with the data summaries of the circumference dhensions in
dapter two.

TIE HAND WORKING DATA BASE:

A total of 8,053 hands were photographed and digitized for this project.
This data pool reflects the survey goals of oversampling minority groups to
provide an ability to match demographic changes within the population.
Therefore, this data pool was used as a souirce fran which subjects were drawn
to create a working data base. that reflects the demographic characteristics of
the June 1988 Army. Two such working data bases were developed, one of men and
one of wmen, and this process is fully described by Gordon, et al. (1989).

The working data bases developed for the hard data reflect the same goals
of matching the d~mgxjraphic characteristics of the 1988 Army for men and
women. There was an added desire to create working data bases that were
ccmprised of the sume individuals that were used to develop the summary
statistics reported in the Anthropmvetric Survey's Final Report (Gordon, et al.
1989). This maýirqdng will facilitate future research questions that seek to
correlate hand P2asurements with measurements of other parts of the body.
Problenm of inccaplete data, or missing hand potographs, reduced the nummber of
subjects in the hand data base and prevented a perfect one-to-one
correspondence between the hand and the full body working data bases.
Therefore, the hand working data bases were built by drawing subjects that were
also represented in the full body working data base. Subjects were drawn fran
this matched data set to construct working data bases for the hand that
mirrored the June 1988 demographics in the same fashion as the full body
working data bases. Tables 1 thr-4'h 4 show the construction of the male and
female hand working data bases as ocmpared to the full, body working data
bases. Although the sample sizes are smaller, all subjects in the hand working
data bases also appear in the full body working data bases.

Tables 5 and 6 present the denmgraphiic characteristics of the hand working
data has• . To• . miry stat±istics prbnt in 1-hil -t'.. refle-t va!lues

derived fram these working data bases. Tn cases where statements of racial
variation were the aim of the statistical analysis a larger data base was used
(1,108 males and 1,746 females), which ccuprised all the subjects in the data
pool that had no missing anthrcpametric values.

1.3
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Table 1.
Full Body Working Data Base Cell Sizes, Males

(N41174)

Asian/
Pacific American

Age Whites Blacks Hispanics Islarders Indians Others

_520 224 67 10 4 2 5

21-24 318 123 16 6 2 9

25-30 273 136 19 7 2 11

>31 357 132 23 11 6 11

(From: Gordon, et al. 1989)

Table 2.
Hand Working Data Base Cell Sizes, Males

(N=I003)

Asian/
Pacific American

Age Whites Blacks Hispanics Islanders Indians Others

_-20 127 38 6 2 1 2

21-24 180 70 9 3 1 5

25-30 155 77 11 4 1 6

>31 202 75 13 __ 6 J 3 6
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1able 3.
Full Body Working Data Base Cell Sizes, Females

(N=2208)

Asian/
Pacific American

Age Whites Blacks Hispanics Islanders Indians Others

<20 209 130 10 5 3 6

21-24 341 276 16 8 5 13

25-30 332 331 18 9 3 13

S_>31 258 185 14 10 3 10

(From: Gordon, et al. 1989)

Table 4.
Hand Working Data Base Cell Sizes, Females

(N=1304)

Asian/
Pacific American

Age Whites Blacks Hispanics Islanders Indians Others

•<20 123 77 6 3 2 4

21-24 201 163 9 5 3 8

25-0 96 95ii5 2 8

>31 152 109 8 6 4 6
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Table 5.
Age Distribution of the Hand Workirg Data Base

Males Females

18 8 0.8 27 2.1
19 74 7.4 77 5.9
20 94 9.4 ill 8.5
21 70 7.0 99 7.6
22 85 8.5 86 6.6
23 53 5.3 93 7.1
24 60 6.0 ill 8.5
25 49 4.9 81 6.2
26 55 5.5 93 7.1
27 39 3.9 82 6.3
28 38 3.8 61 4.7
29 31 3.1 56 4.3
30 42 4.2 44 3.4
31 31 3.1 43 3.3
32 31 3.1 51 3.9
33 33 3.3 35 2.7
34 25 2.5 31 2.4
"35 22 2.2 23 1.8
36 22 2.2 24 1.8
37 31 3.1 23 1.8
38 22 2.2 11 0.8
39 23 2.3 8 0.6
40 17 1.7 8 0.6
41 18 1.8 6 0.5
42 10 1.0 5 0.4
43 6 0.6 3 0.2
44 6 0.6 4 0.3
45 3 0.3 3 0.2
46 1 0.1 2 0.2
47 2 0.2 2 0.2
48 2 0.2 0 0.0
49 0 0.0 1 0.1

TJtal 1003 100.3 1304 100.1
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Table 6.
Race Distribution of the Hand Working Data Base

Miles Females
Frequency Percent Frequency Percent

Whites 664 66.2 672 51.5
Blacks 260 2:.9 544 41.7
Hispanics 39 3.9 34 2.6
Asian/Pacific Islanders 15 1.5 19 1.5
American Indian 6 0.6 9 0.7
Mixed/Other 19 1.9 26 2.0

Total 1003 100.0 1304 100.0

REPORl' SYNOPSIS:

The major aim of this report was to produce a primary source of information
on antbrcpcmtric variation of the human hand. To meet that end, this report
presents five sections of data analysis and summarization.

Chapter II reports landmark and measurnemnt definitions, data summary
statistics and percentile tables. The calculation of percentile values used a
program developed by Edmu'.d Churcixll (adapted for use at US Army Natick by
Sarah Donelson), which was specifically designed for summarizing anthropometric
data. This program calculates percentile values by interpolation within the
cumulative frequency distribution. The values are. then smoothed by calculating
normal deviates frtu a fourth-degree polynomiial. This process is described hi
detail by Hertzberg, et al. (1963).

Chap4 er III presents correlation matrices and regression tables.
Oorrelations, presented separately for males and females, describe the
relationships among the dimensions included ;n this report. Regression
equations, also presented separately for males and females, are also included
to provide a method of predicting the various dimensions of the hand. Four
types of regression equations are provided: a multivariate equation that uses
measured hand length and measured hand breadth as predictor variables, and
three biva-ate equations that use, in turn, measured hand length, digitized
hand le1ryth, and measured hand breadth as predictors.

Chapter IV analyzes the variation among sex and racial groups by presenting
Race by Sex ANOVA's and Scheffe's post-hoc analyses of racial variation. The.-e
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tests are useful in identifying differencs in individual dimnsions, hut make
no statemient of overall grxoup relationships. The results of a principal
ccmpnents analysis are presented to address questions of group relationship.

Chapter V presents data on ncrunwtric traits associated with the hand.
Information is presented on haidedness as well as the incidence of palm flexion
crease patterns that have been associated with genetic anomalies. An analysis
of the variation of these traits amny sex and race groupe is also presented.

Chapter VI presents data on observer error. Although all the hands were
digitized by one person, dcanges in the positioning of landmarks on the hand
photographs still presented a potential source of intra-c server ror. This
information may also prove useful as a ccmparison of the accuracy of
computer-aided measuring systems versus traditional, caliper, methods.

Finally, a glossary of terms related to hard anthrcp.metry is presented to
help readers urderstand the terminology in this report.

18
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HAND DATA SUtVR

Sixty-four hand dimensions were acquired using the hard
digitizing/dimensioning system. An additional 22 dimensions from the 1988
Anthropatric Survey of US Ar Personrel were added to form the hand data
bases reported here. For all subjects, measurements were taken from the right
side of the body. The side of the body must be emphasized because a casual
glance at documentation of the hand system will appear to show that left hands
are being analyzed. This is an erroneous asswuption. Images are shifted by
the digitizing system so that they appear to be left bands, but only right
hands were photographed and measured during the survey. The hand
digitizing/dimension system recorded a'l values to the nearest millineter.
Directly measured dimension values were also all recorded to the nearest
millimeter, except for weight which was recorded to the nearest 0.1 kilogram.

Sunmary statistics, including means, standard deviations, and percentile
values for males and females are presented in the following tables. Brief
descriptions of neasurevent calculations, or direct measurement methods, are
provided along with the statistics on each measurent. Appropriate
descriptions of the directly measured values, including measuring methods, can
be found in the Measurer's Handbook (Clauser, et al. 1988). Any appropriate.
ccmmnnt on calculation methods or measurement relationships are also presented
along with the measuremnt descriptions.

A detailed description of the landmarks used during the digitization
process follows (see Figure 6). This is, in turn, followed by a visual index,
designed to aid readers in locating specific dimensions. Data suimmary tables
are then presented to conplete the chapter. The numbering system associated
with each dimension is retained througx4iot this report.

SgIANDARDS FOR IANEMARK ILOCAONS AND OOMENTS CN UfEfIR USES:

1. Stylion. This point is the origin in the coordinate system used by the
digitizer. The stylion landmark was not used to calculate Iand
din-isions in the digitization process.

2. Ulnar Edge of the Distal Wrist Crease. Tncated at the projection of the
distal wrist crease to the ulnar edge of the wrist. This landmark was
used, along with point 38, to calculate the breadth of the wrist and to
establish d base line that approximates the axis of rotation for the
wrist. This baseline is used to calculate crotch and finger heights as
well as palm ].ink lengths.
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3. S Thi¶s number was drnped during early revisions of the hand
digitizigr software. The number was retained to maintain consistency
with the hand digitizing system. No landmark, lhever, is associated
with this number.

4. The Base of Digit 1. This point was used to calculate the anatomical
length of the thumb. It is located on the proximal flexion crease of the
metacarpo-phalanrgeal joint of the thumb.

5. . Located at the deepest indentation of the space between the
first and second digits. This point was used solely to calculate the
crotch height.

6. Palm Breadth - Radial Edge. This lardmark was used to calculate the
breadth of the palm along with point 14. The landmark is located at the

* point closest to the second metacarpo-phalangeal joint (Metacarpale II)
that will produce the widest palm breadth value.

7. Thfe Base of Digit 2. This landmark was used to calculate the anatomnical
length of the index finger. It is located at the center of the finger on
the proximal (closest to the arm) flexion crease. If the crease was
faint on the hand photo, the finger crotches were used to guide the
location of this point.

8. Crotch 2. Located at the deepest indentation of the space between the

second and third digits. This point was used solely to calculate the
crotch height.

9. bTe Base of Digit 3. This landmark was used to calculate the anatnmical
length of the middle finger. It is located at the center of the finger-
on the proximal flexion crease. If the crease was faint on the hand
photo, the finger crotches were used to guide the location of this point.

10. Crotch 3. Located at the deepest indentation of the space between the
third and fourth digits. Thi" point is used solely to calculate the
crotch height.

11. The Base of Digit 4. This larnimark is used to calculate the anatomical
lergth of the ring finger. it is located at the center of the finger on
the proximal flexion crease. Tf thEp crpisp wa : faint on the hbar nhron
the finger crotches were used to guide the location of this point.

12. Crotch 4. located at the deepest indentation of the space between the
fourth and fifth digits. This point is used solely to calculate the
crotch height.

13. The Base of Diqit V. This lardmark is used to calculate the anatcmical
leixfth of the little finger. It is located at the center of the finger
on the proximal flexion crease. If the crease was faint on the hard
photo, the finger crotches were used to quide the location of this point.
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14. P Mpg= - Ulnr Edge. This landmark is used to calculate the
breadth of the palm along with point 6. 1herefore, this landmark is
located at the point closest to the fifth metacarpo-phalangeal joint
(Metacarpale V) that will produce the widest pal breadth value.

15. Digit I Joint. ioc ited at the center of the thumbI's
interrpaangeal joint crease. This landmark is used to calculate the
link length of thumb segents.

16. a . This number was dropped during early revisions of the hand
digitizing software. The number was retained to maintain consistency
with the hand digitizing system. No landmark, however, is associated
with this number.

17. Diqit 2 Pro-ximal Int laneal Joint - -ad . Located at theprojection of the proximal interphalangeal joint crease to the radial

edge of the index finger. If, as was usual, more than one distinct
flexion crease was found at this location, the proximal most crease was
used to guide the position of the landmark. This point is used, along
with point 18, to calculate the breadth of the finger at the proximal
interphalangeal joint. If the crease could not be seen in the hand
photograph, the landmark was placed at the point in the crease area that
would produce the greatest value for the breadth of the finger.

18. Digit 2 Proximal InJtq=langea1 Joint - JUJ]ar. Located at the
projection of the proximal interhalangeal joint crease to the ulnar edge
of the index finger. See ccunnts for point 17.

19. Digit 3 Proximal Interhalangeai Joint - Radial. Located at the

projection of the proxhmal interphalangeal joint crease to the radial
edge of the middle finger. If, as was usual, more tian one distinct
flexion crease was found at this location, the most proximal crease was
used to guide the position of the landmark. This point is utsed, along
with point. 20, to calculate the breadth of the finger at the proximal
interphalangeal. joint. If the crease could not be seen in the hard
photograph, the landmark was placed at the point in the crease- area that
would produce the greatest value for the breadth of the finger.

20>. Digctit 3 Prximal nte 1-=- T^J ".-l t, l T, 4- tt1-
projection of the proximal interphalangeal joint crease to the uiriar edge
of the middle finger. See commments for point 19.

21. Digit 4 Proximal Inteirhalqngeal Joint - Radial. located at. the
projection of the proximal inteil-kalangeal joint crease to the radial
edge of the ring finger. If, as was usustl, mire than one distinct
flexion crease was found at this location, the most proximal crease was
used to guide the position of the landmark. This point is used, along
with point 22, to calculate the breadth of the finger at the proximal
int~crphanlaneal joint. If the crease could not be seen in the hand
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photograph, the lan±-ark was placed at the point in the crease area thatwuld produce the greatest value for the breadth of the finger.

22. Qigit_4 EM2Ual iJoi -e oi - . Located at the
projection of the proximal interplalangeal joint crease to the ulnar edge
of the ring finger. See ccmnents for point 21.

23. Dicti, 5 Proximal IntegnIla eal Joint - Radial. Located at the
projection of the proximal interzpalangeal joint crease to the radial
edge of the little finger. If, as was usual, more than one distinct
flexion crease was found at this location, the most proximal crease was
used to guide the position of the landmark. This point is used, along
with point 24, to calculate the breadth of the finger at the proximal
interpbalangeal joint. If the crease could not be seen in the hard
photograph, the lardmark was placed at the point in the crease area that
would produce the greatest value for the breadth of the finger.

24. Digit 5 Proximal Interphaan__ceal Joint - Ulnar. Located at the
projection of the proximal interpbalangeal joint crease to the ulnar edge
of the little finger. See caments for point 23.

25. Digit 2 Distal Interphalagneal Joint - Radial. Located at the projection
of the distal interphalangeal joint crease to the. radial edge of the
index finger. If more than one distinct flexion crease was found° at this
location, the most proximal crease was used to guide the position of the
larkbmark. This point is used, along with point 26, to calculate the
breadth of the finger at the distal interphalangeal joint. If the crease
could not be seen in the hand photograph, the lanchTark was placed at the
point in the crease area that would produce the greatest value for the
breadth of the finger.

26. Digit 2 Distal Internhallameal Joint - Ulnaj. Located at the projec4 ion
of the distal interphalangeal joint crease to the ulnar edge of the index
finger. See ccnments for point 25.

27. ipgt. 3 Distal Interphalnlea! Joint - Radial. Located at the projection
of the crease of the distal interphalangeal joint to the radial edge of
the middle finger. If more than one distinct flexion crease was found at
this location, the rT yt proximal crease was used to guide the position of
the lartbark. This i Ant is used, along with point 28, to calculate the
breadth ot the finger at the distal interphalangeal joint. If the crease
could not be seen in the hand photograph, the lard~mark was placed at the
point in the crease area that would produce the greatest value for the
breadth of the finger.

28. Digit 3istal Inbralmeal Joint - Ulnar. Located at the projection
of the distal interphalangeal Joint crease to the ulnar edge of the
middle finger. See comants for point 27.
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29. Digit 4 Distal Inte.Wpalaneal Joint - adia Located at the projection
of the distal interaangeal joint crease to the radial edge of the ring
finger. If more than one distinct flexion crease was found at this
locxation, the most proximal crease was used to guide the position of the
landmark. This point is used, along with point 30, to calculate the
breadth of the finger at the distal interphalangeal joint. If the crease
could not be seen in the hand photograph, the landmark was placed at the
point in the crease area that would produce thu greatest value for the
breadth of the finger.

30. Digit 4 Distal InterOhaWanceal Joint - Ulnar. Located at the projection
of the distal interptalangeal joint crease to the ulnar edge of the ring
finger. See cmnments for point 29.

31. Diqit stL Mneal Joint - Padial. Located at the projection
of the distal interjpalarngeal joint crease to the radial edge of the
little finger. If more than one distinct flexion crease wail found at
this location, the most proximal crease was used to guide the position of
the landmark. This point is used, along with point 32, to calculate the
breadth of the finger at the distal interIhalangeal joint. If the crease
could not be seen in the hand photograph, the landmark was placed at the
point in the crease area that would produce the greatest value for the
breadth of the finger.

32. Digit 5 Distal Interphl-a-eal Joint - Ulnar. Located at the projection
of the distal interphalangeal joint crease to the ulnar edge of the
little finger. See cxrents for point 31.

33. The Tip of igit 1. Located at the mv)st distal point of the thumb. This
point is used to calculate the various lengths of the finger.

34. 1e Tip of Dipit 2. Located at the most distal point of the index
finger. This point is used to calculate the various lengths of the
fp ter.

35. The Tip og Digit 3. Located at the most distal point of the middle
finger. This point is used to calculate the various lengths of the
finger.

36. The Tip of Ditit 4. Located at the most distal point of thn rittl
finmer. This point is used to calculate the various lengths of the
finger.

37. The Tip of-Digit 5. Located at the most distal point of the little
finger. This point is used to calc 'ate the various lengths of the
finger.

38. dial E~dq of the Distal Wrist Located at the- projection of the
distal wrist crease to the radial edge of the wrist. This landmark wal
used, along with point 2, to calculate the br-adth of the wrist, and to
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establish a base line that approximates the axis of rotaticon for the
wrist. This baseline is used to calculate crotch and finger heights as
well as palm link lengths. Theoretically, this point should be
equivalent to the stylicn landmark (Moore 1985).

39. Distal Transverse Palm Crease - Ulnar. Located at the intersection of
the distal transverse palm crease with the ulnar edge of the palm. This
point is used, along with point 44, to locate the distal transverse palm
crease. This crease serves as the best approximation for the location of
the centers of rotation for the metacarpo-phalangeal joints of digits 3
through 5 (Popich ard Smith 1970; Napier 1980; Moore 1985).

40. Had of flie FiMet Located at the center of the distal crease
of the first metacarpo-phalangeal joint. Tis point is used to evaluate
the. digit 1 link lengths.

41. Base of the Finit Metacarpal. Located on the thenar crease at the base
of the therar eminence. This point is used to evaluate digit 1 link
lengths.

42. Proximal vrse Palm Crease - Radial. Located at the intersection of
the proximal transverse palm crease with the radial edge of the palm.
This point is used, along with point 43, to located the proximal
trarsverse palm crease. This crease serves as the best approximation for
the location of the centers of rotation for the metacarpo-pihalangeal
joint of digit 1 (Popich and Smith 1970; Napier 1980; Moore 1985).

43. Termination of the Proximal Transverse Crease. Located at the end of the
proximal transverse palm crease. See ccmrients for point 42.

44. Termination of the Distal Transverse Crease. Located at the end of the
distal transverse pab]l crease, or the point where the distal crease takes
a distinct distal. hend. See caments for point 39.

25
25n

[1 _I



DESCRIPTION OF HAND NEASURFJ4MS:

In the digitization process, hand lardmark locations were recorded as a
series of X,Y coordinates. These coordinate values were then used to calculate
the different digitized hand measurements to the nearest millimeter. Several
dimensions were calculated in referenoe to the Wrist Crease Baseline. This
baseline is defined by points 2 and 38, ard represents the center of rotation
of the wrist joint that would be indicated by the distal wrist crease. Some
other dimensions were calculated in reference to the axis of a digit. This
axis is defined as the line passing throh the a finger's tip and base points,
e.g. the axis of digit 2 passes through points 7 and 34. Several dimensions,
those marked with an asterisk (*) in the list below, were measured directly
during the survey, and therefore were not calculated from digitizer ooord!.rLite
data. A vimual index of all of the meascurments can be found following tne
written descriptions.

1. Digit I - The distance between points 4 and 33.

2. DiQit 1 Height - The perpendicular distare frau point 33 to the wrist
crease base line.

3. Digit I Tip to Wrist Crease Lngt)jt - The distance frmt point 33 to the
wrist crease base line measured along the axis of the digit.

4. * Piqit 1 Intexphalamel Joint Breadth - Measured directly during the
survey as "Thumb Breadth."

5.* Digit 1 In-ter-Plarneal Joint circunufe - Calculated using a
regression equation that uses Digit 1 InterpaJ.angeal Joint Breadth.

6. Digit 1 Link Lge - The distance between points 33 and 41.

7. Digit 1 MetacarpAl tink Length - The distance between points 40 and 41.

8. Digit 1 Proximal fhalanx Link Leqth - The distance between points 40 and
15.

S9. Digit 4, "D.•-I "--I r•1bala , r'•l,= "rlr'U)C b-.1t.-.-n ..... I .. 3CU

15.

10. Dicit LgnAb - The distance between points 7 and 34.

11. Digit 2 Heicdht - The perpendicular distance fram point 34 to the wrist
crease base line.

12. icAt 2 Tin to Wrist Crease Length - The distance froi point 34 to thewrist crease base. line measured along the axis of the digit.
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13. Digit 2 Proxinal I&&MbaJngeal Joint Breadth - The distance between
-ints 17 and 18.

14.* Diait2 Proximal InteC lanarMcal Joint qir ufene - Calculated from a
regression equation that uses the breadths of the finger at the proximal
and distal interphalangeal joints.

15. D__icit 2 Distal In~terralwgeal Johmt Bre• - he-- distance between
points 25 and 26.

16.* Digit 2 Distal Interhangeal Joint circumference - Calculated from a
regression equation that uses the breadths of the finger at the proximal
and distal interphalangeal joints,

17. Diait 2 In IerMth - The distance from point 34 to the proximal
transverse palm crease measured along the axis of the digit.

18. Digi 2 Metacarpal Lin - The distance from the proximal
transverse palm crease to the wrist crease baseline measured along the
axis of the digit.

19. Digit 2 Distal phalanx Link r - The distance from point 34 to the
centAr of the distal interphalangeal joint measured alorgj the axis of the
digit.

20. Digit 2 Mediali ha] nxjrink L&Igtt - The distance between the centers of
the proximal and distal interjiilangeal joints a alcrg the axis of
the digit.

21. Digit 2 Proximal Enalanx Link Ien4gth - The distance fram the center of
the proximal interphalargeal joint to the proximal transverse palm crease
measured along the axis of the digit.

22. Dqit3 length - The distance between points 9 and 35.

23. Digit 3 Heiht - he perpendicular distance from point 35 to the wrist
crease base line.

24. Digit 3 Tip to Wrist Crease Length - 'Ihe distance from point 35 to the
%.... . . .14... .. m a .I a lcro t*.;J a xi s 01 LL t U- y ! I .

25. Digit 3 Proximal Interplangeal Joint Breadth - The distance between
points 19 and 20.

26.* Digit 3 Proximal Interhal.an1eal Joint Circumference - Calculated frxn a
~ress•sion equation that use- the breadth- of the finger at the proximal

arki distal interxtalangeal joints.

27. Digit 3 Distal Interpialangeal Joint Breadth - 'he distance between
points 27 and 28.
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c; - calculated frcm a
regression equation that uses the breadtlis of the f incer at the PrOxhimal
and distal interph~alangea1 joints.

29. DIcrit 3 Lin]k Lnqtb - The distanc frmu point 35 'to the distal transverse
pallf crease ineasý ted along the axis of the digit.

30. ~ 1 Pg3etcaroal, Link tIC=t - The distance fran the dista]. t:ases
palm crease to the wrist crease baseA-line UeaSUred along the axis of the
digit.

3 Diti 3 Ti In he distance frxMu point 35 to the
center Of the distal interpi~alangeal joint measured a-on the axis o h
digit.

32. .Digit 3 MDdial Pthalanx Link eal - the distance betwn the centers Of
the proxid l and distal interphalangeal joint: reasured along the axis of
the digit.-

33. Digit 3jPrgXT -1 ['als Link Iez•ti - The distance frto the- center Of
the proximal iriterrihalangeal joint to the distal transverse palm crease-
measured alongj the axis of the digit.

34. Digit 4 IPen_3t - he distanm-ce betweaen points 11 and 36.

35. Digit 4 H•fe__h Tle perpendiculjar distance frca point 36 to tre wrist
crease base line.

36. Diit 4 DiP - The distance fran point 36 to the
wrist rase base line measured aoomn the axis of the digit.

37. Dicit 4 Mdi lnt lameal joint Brink b - The distance between
points 21 arxd 22.

38. * Diqit 4 ProximalD In lancrea.l JoIn~t gj~~~ - calculated frcn a
regression equation that luses the breadths of the f Inoer at thie proxImal
and distal interdaiastieal joints.

39. Diqit 4 Proistal Intgialarr eal joint, readth - The distance between

40.- Dijt 4 p Dixtal mItelr l al Joint Citrotederenae - canlculated from a
rearesion equation that uses the breadths of the finger at the proximl
and distal inter4-,Alane eal joints..-

41. Digit 4 Linght - The perpeicle distance from point 36 to the distal transverse
palm crease measured alone the axis of the digit.
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42. Digit 4 Metacarpal Ink -lgt - The distance frcm the distal transverse
palm crease to the wrist crease baseline measured along the axis of the
digit.

43. Digit 4 Disgt1l FLalanx Link th - The distance frcm point 36 to the
ceMtr of the distal interptiangeal joint measured along the axis of the
digit.

44. Digit 4 Medial phalanx Li4: I th - The distance between the centers of
the proximal and distal interpiadangeal joints measured along the axis of
the. digit.

45. Digit 4 Proximal Fhalanx Link Lwrgth - The distance frca the center of
the proximal interphalangeal joint to the distal transverse palm crease
measured along the axis of the digit.

46. Digit 5_m - The distance between points 13 and 37.

47. Digit 5 Height - The perpendicular distance fran point 37 to the wrist
crease base line.

48. Digit 5 Tip to Wrist Crease length - The distance from point 37 to the
wrist crease base line measured along the a:xis of the digit.

49. Diqit 5 Proximal Interkaolangeal Joint Breadth - The distance between

points 23 and 24.

50.* Digit 5 Proximal Intert-kolangeal Joint Cinmpgfergnge - Calculated fron a
regression equation that uses the breadths of the finger at the proximal
and distal interpthalangeal joints.

51. Digit 5 Distal Interphalagreal Joint Breadth - The distance between
points 31 and 32.

52.* Diqit 5 Distal Interphalanreal Joint Cir-unference - Calculated fran a
regression equation that uses the breadths of the finger at the proximal
and distal interphalang;eal joints.

53. Digit 5 Link Length - The distance fran point 37 to the distal transverse
palm crease measured along_ the axis of the digit.

54. Digit 5 Metacarpal Link t - The distance frcm the distal transverse
palm crease to the wrist crease baseline measured along the axis of the
digit.

55. Digit 5 Distal Phalanx Link length - The distance fromi point 37 to the
center of the distal inter-kialangeal joint measured along the axis of the
digit.
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56. Digit 5 Medial Pialanx Link e - The distance between the centers of
the proximal and distal interpalangeal joints measured along the axis of
the digit.

57. Diuit 5 Proximal Phalanx Link Igeg±h - The distance frao the center of
the proximal intergolangeal joint to the distal transvrerse palm crease
measured along the axis of the digit.

58. HanI Length from Digitizer - The perpendicular distance from point 35 to
the wrist crease base line. This dimension is identical to measuremnt
23 (Digit 3 Height).

59.* Hand Iength Measured - Measured directly during the survey.

60.* Hand Circumference - Measured directly during the survey.

61. Palm Lrh - The perperndicular distance fram point 9 to the wrist crease
base line.

62. Hand Breadth fran Digitizer - The distance fram point 6 to point 14.

63. * Hand Breadth Measured - Measured directly during the survey.

64. Wrist Breadth - The distance frao point 38 to point 2.

65.* Wrist Circumference - Measured directly during the survey.

66.* Wrist-Center of Grip e - Measured directly during the survey.

67.* Wrist-Index Finger h - Measured directly during the survey.

68.* Wrist-Thumbtip Ia h - Measured irectly during the survey.

69. Crotch 1 Heiaht - The perpendicular distance from point 5 to the wrist
crease base line.

70. Crotch 2 Height - The perpendicular distance frao point 8 to the wrist
crease base li.

71. Crotch 3 Height - The perpexidicular distance fran point 10 to the wrist
crease base line.

72. Crotch 4 Heichft - The perpendicxlar listance from point 12 to the wrist
crease base line.

/3. * * Forearm-Ha]Iength_ - Measured directly during tI ý survey.

74. * Elbow-Wrist Lenath - Calculated fran survey dimensions

75. * ElbX_-Venjte• of GriDp ng - Calculated fram survey dimensions.
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76. * eadial-StvlMion e - Measured directly during the survey.

77. * E2== CireAfgw . Fleed - Measured directly during the survey.

78.* Bicevs circumf.erenoe Flexed - Measurea directly during the survey.

79 ** • - Calculated fran survey dimensicns.

80. * Shoulder-Elbw - Measured directly during the survey.

81. * Acrgmion-Rad•be - Measured directly during the survey.

82. * Thunbtip Reach - Measured directly during the survey.

83. * Wrist Wall I ! - Measured directly during the survey.

84. * Wlist Wall Lernth, Egtrde. - Measured directly during the survey.

85. * = - easured directly during the survey.

86. * e - Measured directly during the survey.
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VISUAL INDEX:

S~~69 .-
.10

Figure 7. VISUAL INIIX

(1) DIGIT 1 L2GI p. 42
(10) DIGIT 2 L•l p. 60
(22) DIGIT 3 _ p. 84

4 (34) DIGIT 4 I p. 108
(46) DIGIT 5 I p. 132
(69) DIGIT 1 HEINM p. 178
(70) DIGIT 2 HEIGHT p. 180
(71) CROTCH 3 HEIGH p. 182

(72) rRUJM 4 HEIC11T p. 184

Page numbers refer to the location of the sumnazy statistics.
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35

47

Figu P 7. VISUAL INDEX (Continued)

(2) DIGrr 1 HEIGHT p. 44
(1 1) DIGrr 2 HEIGHr p. 62
(23) DIGrI 3 HEIGHT p. 86
(35) DIGIT 4 H'GHT p. 110
(47) DIGIT 5 HEI GT p. 134
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Figure 7. VISUAL flNDEX (Conxtinued)I.I
(12) DIGIT 2 TIP iO WRIT CREASE LtNGI• p. 64
(24) DIGIT 3 TIP 'IO WRIST CREASE• L•1 p. 88
(36) DIGIT 4 TIP '10 WRIST CEASE If•G1 p. 112I.. ~(48) DIGIT 5 TIP 'TO WRIST CRASE I•l p. 13£
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I.

6

14

I.

Figure 7. VISUAL MM (Oontilned)

(6) DIGIT 1 LINK LIEGTM p. 52
(17) DIGIT 2 LMINK LUIIH p. 74
(29) DIGIT 3 LTNK TFNGM p. 98
(41) DIGIT 4 LINK U•4=I p. 122
(53) DIGIT 5 IJNK LENGT p. 146
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S52

Figure 7. VISUAL INDEX (CQmtinued)

(7) DIGIT 1 METACARPAL LINK LEN0IB1 p. 54
(13) DIGIT 2 PROXIMAL INT!HiAIAL JOINT ER&A=I p. 66
(14) DIGIT 2 PRXIMAL INTERPEUALGEAL JOINT CPLUMFERMCE p. 68
(15) DIGIT 2 DISTAL UTr ANGEAL JOINT MWAIH p. 70
(16) DIGIT 2 DISTAL INIMPHALNrEAL JOINTI CnlaWEREN p. 72
(18) DIGIT 2 METACARPAL LINK LEN G1i p. 76
(25) DIGIT 3 PROXIMAL IWMRUHA 1WEAL JOINT HEAI¶ p. 90
(26) DIGIT 3 PROXIMAL fl 1ANGEAL JOINT CIR4FERENCE p. 92

fn7 IC"- DIIST2'.L INTMRý!tL GE L r JA-AhFV IncfT~ ~ Q4
(28) DIGIT 3 DISTAL I"E IAIAIAL JOINT CRI=f 4 p. 96
(30) DIGIT 3 METACARPAL LINK UI TH p. 100
(37) DIGIT 4 PROXIMAL IINTERPANGEAL JOINT HREAUIfH p. 114
(38) DIGIT 4 PROXIMAL INI•MR[ALWEAL JOINT CIlaZMFRENCE p. 116
(39) DIGIT 4 DISTAL !NERfPHMANGEAL JOINT EREADTH p. 118
(40) DIGIT 4 DISTAL INTERPIHALANGEAL JOINT CI•KMERENCE p. 120
(42) DIGIT 4 METACARPAL LNK L TH p. 124

(49) DIGIT 5 EROXIMAL INT niAEAL JOINT EEW1M1H p. 138
(50) DIGIT 5 PiRXIMAL INRi1AI AL JOINT CIRC1JZERC p. 140
.51) DIGIT 5 DISTAL INTIE 1AINEAL JOINT KEADTH p. 142

(1-2) DIGTT 5 DISTAL IrTERZIAUANGEAL JOINT CfLZUTR12CE p. 144
(54) )TC.IT -. 15 ErACARPAT, T],NK TI-4GTH- p. 148
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Figure 7. VISUAL MM (Continued)

(8) DIGIT 1 PROXIMAL PHAIANX LINK I12CI p. 56
(9) DIGIT 1 DLSTAL PHALANX LINK IENGH p. 58

(19) DIGIT 2 DISTAL PHALANX LINK l•GI1I p. 78
(20) DIGIT 2 MEDIAL PHALANX LINK LEGH p. 80
(21) DIGIT 2 PROXIMAL RMIANX LINK IENM p. 82
(31) DIGIT 3 DISTAL PHALANX LINK ULtIH p. 102
(32) DIGIT 3 MEDIAL PHALANX LINK LERM p. 104
(33) DIGIT 3 PfROXIMAL PHALANX LINK LENG p. 106
(43) DIGIT 4 DISTAL PHALANX LINK UIII p. 126
(44) DIGIT 4 MEDIAL PHAIANX LINK LENMGI p. 128
(45) DIGIT 4 PROXIMAL PHIAANX LINK IENGM p. 1.30
(55) DIGIT 5 DISTAL PHALANX LINK IENGIH p. 150
(56) DIGr' 5 MEDIAL PHALANX LiK I04= p. 152
(57) DIGI!i 5 PROXIMWL PHWANX LINK LUC. M p. 154
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62_ 61

k igure i. VISLM, INLEX (Conttmiad)

(61) PAILM UN p. 162
(62) HAND BRE7IAMI I'M. EUGITIZER p. 134

I (64) WRIST BREADTH p. 168
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65

63
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E67
60

77

78

734

Figure 7. VISUAL INDEX (Continued)

(4) DIGIT 1 iERPHAJ jofl? BREADTH p. 48
(5) DIGIT 1 IJTERPHAIANG L JOINT CIRCIUMFRENCE p. 50

(59) HAND LEN= MEASURED p. 158
(60) HAND CII(JKrUU2,KE p. 160
(63) HAND BREADTH MEASURED p. 166
(65) WRIST CIRCUMFERENCE p. 170
(66) WRIST-CENTER OF GRIP LEIVI p. 172
(67) WRIS-T-INEX GRIP LE H p. 174
(68) WRTS3T-THUNBrIIP LU-irn p. 176
(73) FOREARM-HAND LENGTH p. 186
(77) FUREARM CIRCUMFERENCE, FLEXED p. 194
(78) BTCEP. CIRCIMFEREN(C-E, FKEXD p. 196
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84

83

79

76S85

80 ' I 584

74

75

Figure 7. VISUAL INDEX (Continued)

(58) HAND I&Wl FRM DIGITIZER p. 156
(74) ELBOW-WRISr uENM p. 188
(75) ELBOW-CENT OF GRIP LENM p. 190
(761 RADIALE-STYIJtON LENGTH p. 192
(79) ARM LEUMfH p. 198
(80) sHoULf4R-MUM LEN= p. 200
(81) ACRCRION-RADIALE LENGTH p. 202
(82) THUMUIP HFACH p. 204
(83) WRIST-IIL UMrH p. 206
(84) WRIST-WAIL LMUM•, EXTENDED p. 208
(85) RLT W!, p. 210
(86) WEIGHT p. 212
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SUH@RY STATICSI~ AM PERCENIUS



1 -- DIGIT 1 LENGM

The length of the first digit neasured fra'i its tip (point 33) to its base
(point 4).
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I-DIGIT 1 IR1i

FEMAIES MAIES

THE SCD2MARY STATISTICS THE SUM@IRY STATISTICS
CETMES cM INCHES

6.35 ml N 2.50 6.97 MEAN 2. 1
0.01 SMEM) 0.01 0.02 SE(NA) 0.01
0.48 ST DEV, 0.19 0.48 ST 1EV 0.19
0.01 SE(SD) 0.00 0.01 SE(SD) 0.00

4.90 MINI" 1.93 5.50 MINUM 2.17
8.00 HAM4 3.15 8.60 MAXII4JM 3.39

OOEFF. OF VARIATION 7.6% WOEFF. OF VARTAMI 6 8%
SY•MIRY--BEA 1 0.17 SYMMETw-BA I 0.12
a WIS--BErA II 3.07 x is--BLM II 2.99

NUMIE OF SUBJECIS 1304 NUM4ER OF SUBJECTS 1003

P TLES 1PERCENTIES
2LT=ffil INCRES CENTIREThN

5.22 1ST 2.06 5.96 1ST 2.35
5.37 2ND 2.11 6.05 2ND 2.38
5.46 3RD 2.15 6.11 3RD 2.40
5.58 5TH 2.20 6.20 561H 2.44
5.75 10Wh 2.26 6.36 1OT1 2.50
5.86 1.5'1I 2.31 6.47 15_1H 2.55
5.94 20TH 2.34 6.56 201H 2.58
6.02 25TH 2.37 6.64 25TH 2.61
6.09 30TH 2.40 6.71 30111 2.64
6.15 35TH 2.42 6.78 351I 2.67
6.21 40TH 2.44 6.84 40TH 2.69
6.27 45TH 2.47 6.90 45TH 2.72
6.33 50UM 2.49 6.97 5011 2.74
6,39 55TH 2.51 7.03 55TH 2.77
6.45 60TH 2.54 7.09 60IH 2.79
6.51 65TH 2.56 7.15 65TH 2.82
6 58 70TH 2.59 7.22 701U1 2.84
6..66 75Th[ 2.62 7.29 75TH 2.87
6.74 BOTH 2.66 7.37 8011 2.90
6.84 85'Th 2.69 7.46 85TH 2.94
6.97 90om 2.75 7.58 909711 2.98
7.17 95M. 2.82 7.75 95IfH 3.05
7.30 97Th 2.87 7.87 97TH 3.10
7.39 98KH 2.91 7.96 98Mh 3.13
7.53 99ITm 2.96 8..1 99Th 3.19
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2-DIGIT 1 HEIGHT

The perpendicular distance from the tip of digit 1 (point 33) to the wrist
crease base line.

4 I

44



2- -DIGIT I HEIGHT

FIMAUS MAIES

THE SUMMIARY STATI CS INE SUMMARY STTISTICS

9.26 HEAN 3.65 10.03 MEAN 3.95
0.02 SE(MEAN) 0.01 0.02 SE(MEAN) 0.01
0.73 ST EEV 0.29 0.74 ST DEV 0.29
0.01 SE(SD) 0.01 0.02 SE(SD) 0.01

7.20 MINI(MUM 2.83 7.60 MINIML•M 2.99
11.50 MAXlI•M 4.53 12.60 MAXIMUK 4.96

QDEFF. OF VARIATION 7.9% COEFF. OF VARIATJION 7.4%
SYMEMY- IEMA I 0.12 Symmf Y--BEMI7 I 0.03
1JROSIS--EA 1I 2.84 KIRTSIS--BEI II 3.23

NJMBER OF SUBJECIS 1304 NEWER OF SUBYECL'IS 1003

PERCENTIES PE LTS
CENIMI-'rEPS INCHES CEaT•RS INCHES

7.66 1ST 3.02 8.30 1ST 3.27
7.82 2ND 3.08 8.51 2ND 3.35
7.92 3RD 3.12 8.64 3RD 3.40
8.07 5TH 3.18 8.82 5TH 3.47
8.32 0ITH 3.27 9.09 10am 3.58
8.49 157H 3.34 9.28 15Th 3.65
8.63 20TH 3.40 9.42 20IH 3.71
8.75 25TH 3.45 9.54 25TH 3.76
8.86 30(1.1 3.49 9.65 30TH 3.80
8.97 35Th 3.53 9.75 35TH 3.84
9.06 40TH 3.57 9.85 401H 3.88
9.16 45TH 3.60 9.94 45H14 3.91
9.25 50(H 3.64 10.03 50TH 3.95
9.34 55TH 3.68 10.12 55TH 3.98
9.43 60TH 3.71 10.21 60TH 4.02
9.53 651H 3.75 10.30 65TH 4.06
9.63 70TIH 3.79 10.40 701H 4.:09
9.74 75TH 3.84 10.51 751H 4.14
9.87 8001 3.88 10.63 8011 4.18

10.01 85TH 3.94 10.77 85TH 4.24
10.19 90T1 4.01 10.95 90111 4.31
10.47 95TH 4.12 11.24 95TH 4.43
10.66 97TH 4.20 11.45 97TH 4.51
10.80 98Th{ 4.25 11.60 98TH 4.57
11.04 99TH 4.34 11.87 99TH 4.67
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3-DIGIT 1 TIP TM W CREASE IE1H

'The distance frcm the tip of digit . (point 33) to the wrist crease base
line measured along the digit's central axis.

'46
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3-DIGIT 1 TIP TO WRIST CREASE LENOM

FEMALES MALES

THE SM4MARY STATISTICS THE SUMMARY STATIMSrCS
CENTIMETERS INCHES CE WTINCHES

12.57 MEAN 4.95 13.79 IIEN 5.43
o0.02 SE(MEAN) 0.01 0.03 SE(MEAN) 0.01
0.87 ST DV 0.34 0.87 ST EV 0.34
0.02 SE(SD) 0.01 0.02 %TE(SD) 0.01

10.30 MININN 4.06 11.20 MIMl] 4.41
15.40 MAXI" 6.06 17.00 MAXIf[U 6.69

(oM-FF. OF VARITION 7.0% coEFY. OF VARTION 6.J%
S'MMETRY--~l'A I 0.25 SY14mMY--BErA I 0.29
1•nDSIS-- lTA, II 2.87 irdwIS---EA II 3.15

NtB. OF SUBJECIS 1304 NU4IM OF SUBTECr'S 1003

u •muS INCHES ca•Iro I INa

10.76 IS' 4.23 12.00 1ST 4.72
10.92 2ND 4.30 12.15 2ND 4.78
11.03 3RD 4.34 12.26 3RD 4.831 11.19 5TH 4.41 12.42 5Th 4.89
11.46 10am 4.51 12.69 10TH 5.00
11.65 15TH 4.59 12.88 15TH 5.01
11.81 20TM 4.65 13.04 20'IY{ 5.13
11.95 2519 4.70 13.18 25TH 5.19
12.07 3U0T 4.75 13.30 30TM 5.24
12.19 35TH 4.80 13.42 35TH 5.26
12.31 400f1 4.85 13.53 40TH 5.33
12.42 45Th 4.89 13.64 45TH 5.37
12.53 5cll{ 4.93 13.75 50PnI 5.41
12.65 55TH 4.98 13.86 5511 5.46
12.76 60111 5.02 13.97 60TH 5.50
12. 65'iI 5.07 14.09 65WD 5.55
13.01 70TH 5.12 14.21 70TH1 5.60
13.15 75Th 5.18 14.35 75TH 5.65
13.31 80TH 5.24 14.50 80am 5.71
13.50 85111 5.31 14.68 85TH 5.78
13.73 90TH 5.41 i4.92 90TH 5.87
14.08 95TH 5.54 15.28 95TH 6.02
14.31 97TH 5.63 15.52 971H 6.11
14.47 98'i. .i.70 15.71 98TH 6.19
14.73 99TH 5.80 1.6.02 99TH 6.11
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4-DIGIT 1 I•EMrIAUMNZAL JOINT BEFUI{

Te maximn breadth of digit 1 measured perpendicular to its lcog axis,
measured directly during the survey with a Holtain caliper. See Gordon,
et al. (1989) pages 282-83.

Illustration adapted frmz Gordon, et al. (1989).

iii
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4-DIGIT I INT 41M.AK'AL JOINTr EFAD

FEMAIM MAIES

THE StM4ARY STATISTICS TME SU!*VY STATISTICS
SCIMETS C OSM INCHES

2.06 MEAN 0.81 2.40 MEAN 0.94
0.00 SE (MEAN) 0.00 0.00 SE(MEAN) 0.00
0.13 ST CEV 0.05 0.13 ST fEV 0.05
0.00 SE(SD) 0.00 0.00 SE(SD) 0.00

1.70 MINI"JM 0.67 2.00 M]2UXZ 0.79
2.50 IMUM 0.98 2.80 MIMUM 1.10

OOEFF. OF VAR!OTIN 6.1% WI'F. OF VARIATION 5.6%
SYM4EIRIY- BETA I 0.21 SYMMLTRY-BrEb I 0.17
KLuuIs- BThA II 2.89 KUJdWIS- EBE'A II 2.94

NUMBER OF SUBJECrS 1304 NUMBE OF SUBJECIS 1003

Pu:EILLS PalamES
COUITMTERS INCl[ES TIMEWE INCaES

1.78 iST 0.70 2.09 IST 0.82
1.82 2ND 0.72 2.13 2ND 0.84
1.84 3RD 0.72 2.15 3RD 0.85
1.86 5Th 0.73 2.19 511i 0.86
1.90 10TH 0.75 2.23 10i11 0.88
1.93 157H 0.76 2.26 15TH 0.89
1.95 207H 0.77 2.29 2001 0.90
1.97 25TH 0.78 2.31 25TH 0.91
1.99 30Fl1 0.78 2.33 30IH 0.92
2.01 35TH 0.79 2.34 35TH 0.92
2.02 40TH 0.80 2.36 4011 0.93
2.04 45TH 0.80 2.38 45TH1 0.94
2.06 50TH 0.81. 2.39 50TH 0.94
2.07 55'IH 0.82 2.41 55TH 0.95
2.09 60TM 0.82 2.43 60TH 0.96
2.11 6•ih 0;81 2.45 65Th 0.96
2.13 70TH 0.84 2.47 70111 0.97
2.15 75Th 0.85 2.49 75TH 0.98
2.18 80TH 0.86 2.51 801TH 0.99
2.20 85TH 0.87 2.54 85TIhf 1.00
2.24 90WE 0.88 2.58 90111 1.02
2.29 95Th 0.90 2.64 95TH 1.04
2.31 97TH 0.91 2.67 97TH1 1.05
2.33 98TH 0.92 2.69 98Thi 1.06
2.35 99mI{ 0.93 2.73 99TH 1.08
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5-DIGIT 1 INERPMANEAL JOINTr CIRJMnUNM

Dimensicn was calaclated frcm regression equations based upon survey
measurement of Digit 1 Breadth (DI'H). Separate equaticns were derived
for the two sexes, based on the measurmwiwts of 543 man and 571 women.

All equation values are in millimeters.

MAIES: DICflC - 2.20 D1BMHI + 19.47 SEE-2.13 R-.61
F4ALES: DICC - 1.96 D1•fI{ + 22.60 SEE-2.04 R=.56
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5-DIGIT 1 In'IPHAIANCEAL JOINTr CIRJMITRCE

FEA3 MALES

THE SUMKARY SVATISTICS 'I SUMMARY STATISTICS
CEI •MWS INCHES CFE•rIME'rE•S INCHES

6.30 MEAN 2.48 7.23 MEAN 2.85
0.01 SE(MEAN) 0.00 0.01 SE (MEAN) 0.00
0.25 ST DEV 0.10 0.29 Sr DEV 0.12
0.00 SE(SD) 0.00 0.01 SE(SD) 0.00

5.60 MICNM 2.20 6.30 MINIMUM 2.48
7.20 MAXIIM[E 2.83 8.10 MAXIMUM 3.19

CODYF. OF VARIATION 3.9% Q)EFF. OF VARIATION 4.1%
SYMNE'MY--BETA I 0.221 SYMMEIRY--BETA I 0.17
KMOS.IS- BETA II 2.89 NJRIOSIS- BETA II 2.94

N OF SUBJEC1= 1304 MB OF SUBJECIS 1003

PERCENTILES PERCENTIIES

CEmTM16 INCHES Clm-ha'%EIS INfC

5.76 1ST 2.27 6.57 loi' 2.59
5.83 2ND 2.30 6.67 2ND 2.635-88 3RD 2.31 b.73 3RD 2.65

5.93 5Th 2.33 6.79 5TH 2.67
6.01 10TH 2.37 6.88 1oTH 2.71
6.06 15111 2.39 6.93 IL/IH 2.73
6.11 20TH 2.40 6.97 2(Y11 2.74
6.15 25Th 2.42 7.01 25T]H 2.76
6.18 30TH 2.43 7.04 3011 2.77
6.22 35TH 2.45 7.07 35 'IH1 2.79
6.25 40TH 2.46 7.11 40IH 2.80
6.28 45TH 2.47 7.14 45%•i 2.81
6.31 50'1.1 2.49 7.17 50TH 2.82
6.35 55TH 2.50 '1.21 55Th 2.84

.38 60THM 2 .5-1 6 ' £tTWY n[

6.42 65Th 2.53 7.29 65rfi 2.8/
6.46 70 1 2.54 7.34 "0qtH 2.89
6.50 75TH 2.56 7.39 7511 2.91
6.55 8011H 2.58 7.45 8011 2.93
6.60 '15TH 2.60 7.52 85TH 2.96
6.67 90TH 2.6 7.61 90111 3.00
6.75 95TH 2.66 7.75 95111 3.05
6.80 97TH 2.68 7.83 97TH 3.08
6.83 98TH 2.69 7.88 98TH4 3.10
6.86 99"U1 2.70 7,96 99WIl 3.13
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6-DIGIT 1I LINK IZNGM

The functional length of the first digit calculated as the distance
between the tip of the digit (point 33) and the base ot the first
retacapal1, as approximated by the thenar crease (point 41).
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6--DIGIT 1 I=NK IUNGM

UE SLMARY STATISTICS THE. SUMMARY STATISTICS
CEnThhS IndIE =NENT INaFS

11.05 MEAN 4.35 12.34 MEAN 4.86
0.02 SE(MEAN) 0.01 0.02 SE(MEAN) 0.01
0.69 Sr DEV 0.27 0.72 ST DEV 0.29
0.01 SE(SD) 0.01 0.02 SE(SD) 0.01

9.10 MINIMUM 3.58 10.30 MINI-ML1 4.06
13.20 MAXIMUM 5.20 14.60 MAXIMUM 5.75

ODEFF. OF VARIATION 6.2% COEFF. OF VARIATION 5.8%
SYMMETRY---BETA I 0.09 SYMMTERY--BLTA I 0.19
lUUWIS- f1'A II 2.89 KWP2I)IS--BETA II 2.95

iXUMBE OF SUBTFXM-' 1304 NUUM OF SUBJECIS 1003

PER2EM~IUS RRCE~IMTES
CmPThmrF7P TNHIi• CENTIM-TE¶ INCHES

9.47 1ST 3.73 10.72 .SIT 4.22
9.66 2ND 3.80 10.92 2ND 4.30
9.78 3RD 3.85 11.04 3RD 4.35
9.94 5TH 3.91 11..20 5TH 4.41

10.18 10T.H 4.01 11.44 10TH 4.50
10.34 151H 4.07 11.60 15TH 4.57
10.47 20T= 4.12 11,73 20111 4.62
10.58 25TH 4.17 11.84 25TH 4.66
10.68 30Th 4.20 11.95 30Th 4.70
10.77 35TH 4.24 12.04 35TH 4.74
10.86 40TH 4.28 12.13 40Th 4.78
10.95 45TH 4.31 12.22 45TH 4.81
11.04 50(l 4.34 12.31 50Ytl 4.85
11.12 55TH 4.38 12.40 55l11 4.88
11.21 60111 4.41 12.49 60UM 4.92
11.31 65TH 4.45 12.59 65Th 4.96
11.40 70Ili 4.49 12.69 70ITH 5.00
11.51 75Th 4.53 12.81 75Th 5.04
11.63 8011H 4.58 12.93 801I1 5.09
11.77 85TH 4.64 13.09 85TH 5.15
11.95 90TH 4.71 13.28 9011 5.23
12.22 95T.1 4.81 13.57 95Th 5.34
12.39 97TH 4.88 13.75 97TlH 5.41.
1.2.51 981H 4.92 13.89 98TH 5F. 47
12.69 99ul{ 5.00 14.10 99111 5.55
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7-DIGTI1 FiEACARPAL M LEN =

An approximaticn of the paII1ar link length of the first digit, calculated
as the distance between the head (point 40) and base (point 41) of the

Sfirst metacarpal.

54
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7-DIGIT 1 4M1ACARPAL LINK DaVI

NAIES

'IRE StM4RY STATISTICS THE SUMMARY STATISTICS
CENTIML'mIUS INCH4ES CaNT1=R INCHES

7.57 MEAN 2.98 8.23 MEAN 3.24
0.02 SE(MEAN) 0.01 0.02 SE(MEAN) 0.01.
0.70 ST E•V 0.28 0.71 ST DEV 0.28
0.01 SE(sD)J 0.01 0.02 SE(SD) 0.01

5.70 MINIK2M 2.24 6.10 MINIMUM 2.40
9.90 MXIMM 3.90 11.00 MAXIMUM 4.33

CDEFF. OF VARIATION 9.2% *1EFF. OF VARL"TION 8.6%
SYKWEWY---BEA 1 0.40 SYM1EIRY---BETA I 0.43
KIJU IS ---- BETA II 3.13 W1RIUSIS--BETA II 3.37

NUMBER OF SUBJECTS 1304 NUMIER OF SUBJECTS 1003

PERCENTIk•IS PERC Ii-S
CEI'IME'TEM INaWFS CENTTWIhTRS INC2IHS

6.13 IST 2.41 6.83 1ST 2.69
6.28 2ND 2.47 6.95 2ND 2.73
6.37 3RD 2.51 7.03 3RD 2.77
6.50 5TH 2.56 7.15 5TH 2.81
6.71 10TH 2.64 7.35 10TH 2.90
6.86 15Th 2.70 7.50 15TH 2.95
6.98 20TH 2.75 7.62 20iH 3-00
7.08 25TH 2.79 7.73 25Th 3.04
7.18 30T[h{ 2.82 7.83 30Th 3.08
7.26 35TiH 2.86 7.92 35Ti 3.12
7.35 40°I1{ 2.89 8.01 40'11 3.15
7.44 451H 2.93 8.10 45i- 3.19
7.52 5(0TH- 2.96 8.18 50TH 3.22
7.61 55,1h 3.00 8.27 551H 3.26
7.70 69mW 3.03 8.36 60TH 3.29

65Th 3.07 8.46 65TH 3.33
7.90 70IH 3.11 8.56 70'11{ 3.37
8.01 75TH 3.15 8.67 75TH 3.41
8.1.4 80TH 3.20 8.80 8011H 3.46
8.29 85TH 3.27 8.95 851H 3.52
8.50 90T1H 3.35 9415 90TH 3.60
8.81 95Th 3.47 9.45 95TH 3.72
9.03 97111 3.56 9.67 97Th1 3.81
9.20 9811h1 3.62 9.83 98T1H 3.87
9.47 99TH 3.73 10.10 99TH 3.98
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8-DI=T 1 PFRXIMAL PHAIANX LIMK LEN=

An appradmaticn of the link length of the proximal pa~larx of the first
digit, calculated as the distance ba the wetacarpo-halangeal joint
(point 40) and the interpbalarieal jornt (point 15) of the first digit.
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I
8--DIGIT 1 PROXIMAL PHALANX LNK LENTH

THE SEKHARY STATISTICS AHE StMbAY STATISTICS
CE2Tl4ET DINCH4ES C Mh-TERS INflIES

1.92 MEAN 0.76 2.11 i MAN 0.83
0.01 SE (MEAN) 0.00 0.01 SE(NEAN) 0.00
0.29 ST DEV 0.11 0.30 ST DEV 0.12
0.01 SE(SD) 0.00 0.01 SE(SD) 0.00

1.00 MINIMUM 0.39 1.20 MINIMUM 0.47
2.90 MAXIMU3M 1.14 3.10 MAXIMUM 1.22

CXOEFF. OF VARIAtiON 14.8% CODEF. OF VARIAfION 14.2%
SYMMEIY---BETA I 0.18 SYMEfRY---BU.CA I 0.10
1JRIltSlS----BLTA II 2.99 KIRISIS--BETA II 3.13

NUMBER OF SUBJEC1S 1304 NUMBIR OF SUBJTXXI 1003

PERCErIuIS PERCENTILES
CENrIMIEIES INCHES Wnr2MTE•lh INCHES

1.31 1ST 0.52 1.41 1ST 0.56
1.37 2ND 0.54 1.50 2ND 0.59
1.41 3RD C 55 1.55 3RD 0.61
1.47 5TH 0.58 1.62 5TH 0.64
1.56 10Y1i 0.61 1.73 10IIH 0.68
1.62 15'iI 0.64 1.80 15TH 0.71
1.68 20TH 0.66 1.86 20Th 0.73
1.72 25TH 0.68 1.91 25TH 0.75
1.77 30TH 0.70 1.96 30TH 0.77
1.81 35TH 0.71 2.00 35TH 0.79
1.84 4YIl 0.73 2.03 49-_H 0.80
1.88 45TH 0.74 2.0"7 451E 0.82
1.92 50THl 0.75 2.11 50Th 0.83
1.95 55Th 0.77 2.14 55TH 0.84
1.99 6(YIl- 0.78 2.18 60TH 0.86

Vi 2.u,''•.&,••' V0. OV"' f.2 z65 11 0.87
2.07 70TH 0.81 2.26 70Yf{ 0.89
2.11 7541i 0.83 2.31 75Thl 0.91
2.16 80Y1H 0.85 2.3G 80TH 0.93
2.22 85J1H 0.87 2.42 851H 0.95
2.29 90TH 0.90 2.50 90ml 0.98
2.41 95TH 0.95 2.62 95T1 1.03
2.48 97TH 0.98 2.71 97TIih 1.07
2.54 98mi 1.00 2.77 98T.h 1.09
2.64 9cyli 1.04 2-.88 99]IiI 1.13
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9-DIGIT I DISTAL MUM = L ENOI

An approximation of the link length of the distal phalarx of the first
digit, calculated as the distance betwen the interpalar•ea1 joint (point
15) ard the tip (point 33) of the first digit.

: i



9-DIGIT 1 DISTAL P¶iAIANX LINK LEN=

FF•MIE MA1ES

TEhE SUMMARY STATISTICS 'IE SUMtMRY STATIST1CS
CENTIMETERS INCliES CENTIM'iETERS IdEi.z

3.08 MEAN 1.21 3.45 MEAN 1.36
0.01 SE(MEAN) 0.00 0.01 SE(MEAN) 0.00
0.24 ST DEV 0.10 0.26 ST DEV 0.10
0.00 SE(SD) 0.00 0.01 SE(SD) 0.00

2.20 MINIMUM 0.87 2.70 NIfMM 1.06
4.10 MAXIMUM 1.61 4.50 MAXIMUM 1.77

COEFF. OF VARIATION 7.9% COEFF. OF VARIATION 7.6%
SYfZIRY- BETA I 0.18 SYMMETRY--BErA I 0.19

JRTOSIS--BETA II 3.37 KUIROSIS- BE-2A II 3.43

NUMEIE OF SUBJECTS 1304 NUMEk OF SUBJECIS 1003

PERCENT]IIk. 1P2RCENrIIM
IMETERS INCHES C!NTINEIERS INCIIFS

2.53 1ST 1.00 2.82 1ST 1.-11
2.60 2ND 1.02 2.91 2ND 1.14
2.64 3RD 1.04 2.96 3RD 1.16
2.69 5Th•I 1.06 3.03 5TH 1.19
2.77 10Ti 1.09 3.12 10TH 1.23
2.83 1 ;TI 111 3.19 151H 1.25
2.87 20Th 1.13 3. 23 20h'I 1.27
2.91 25TH 1.15 3.28 25TH 1.29
2.94 3011i 1.16 3.31 30TH 1.30
2.98 35TH 1.17 3.35 35TH 1.32
3.01 40TH 1.18 3.38 40TH 1.33
3.04 45TH 1 20 3.41 45TH 1.34
3.07 501TH 1.21 3.44 50T1H 1.35
3.10 55TH 1.22 3.47 55TH 1.37

3.3 6 rI TH 1.23 3 r.,....IX
3.16 65TH 1.25 3.54 657H 1I. 39

3.20 70T1 1.26 3.57 70U11 1.41
3.24 75Th{ 1.27 3.61 75Th 1.42
3.28 8C)TH 1o29 3.66 80111 1.44
3.33 85TH 1.31 3.71 85Th 1.46
3.39 90TH 1.34 3.78 901IH 1.49
3.49 95Thi 1.37 3.90 95TH 1J.53
3.55 97TH 1.40 3.97 97111 1.56
3.59 98TH 1.41 4.03 9811 1.59
3.f76 99111 1.44 4.13 99TH 1.63
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10-DIGIT 2 LOGM

Mhe length of the secod digit calculated as the distanc between the
digit's tip (point 34) and its base (point 7).

[I
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10--DIGIT 2 1EN•Gi

FEMA1kS MAUES

,iTHE SuMMARY STATiSTICS3 THE SUMWiRY STASTICSC•?ES INOh6 CENTIMETERS INCHES

6.96 MEAN 2.74 7.53 MEAN 2.960.01 SE (MEA ) 0.01 0.02 SE (MEAN) 0.01
0.46 ST DEV 0.18 0.49 ST DEV 0.190.01 SE (SD) 0.00 0.01 SE(SD) 0.00

5.60 MINIMUM 2.20 5.80 MINIM 2.288.40 MAX]MUM 3.3] 9.20 MAXIMUM 3.62
SCOaEFF. OF VARIATION 6.7% OOFMF. OF VARIATION 6.5%

SYMML'MRY .----BETA I 0.09 sYNMMRY ---- BETA I 0.1019JPISIS--...-BETA II 2.94 K[RSIS----BETA II 3.09
NUMEER OF SUBJECI79 1304 NUMUIBR OF SUBJECTS 1003

PERC=LS PERCENrIUM
CuTIKEiP INC ff• CLWIMLDTERS INCIH

5.89 1ST 2.32 6.44 IST 2.54
6.01 2ND 2.37 6.56 2ND 2.58
6.08 3RD 2.39 6.64 3RD 2.61
6.19 5'fl{ 2.44 6.74 5!Th 2.656.36 10TiH 2.50 6.91 IOTlH 2.72
6.47 15TH 2.55 7.02 15TH 2.77
6.56 20TH 2.58 7.12 20CiH 2.80
6.64 25Th 2.61 7.20 25TH 2.836.71 30TH 2.64 7.27 30TH 2.866.77 35TH 2.67 7.33 35TH 2.89
6.83 40Ui 2.69 7.40 I'H 0 2.916.89 45Th 2.71 7.46 151H 2.94
6.95 50"'iI 2.74 7.52 50TlH 2.96
7.01 55Th 2.76 7.58 55Th 2.98
7.07 6TJl 2.78 7.64 60111 3.01
7.13 65TH .81 7.71 651H 3.03
7.19 70'1i 2.83 7.78 70111 3.067.26 75 K F 2.86 7.85 75TH 3.09"7.34 80'ol-I 2.89 7.94 801[[- 3.12S7.43 85h[H 2.93 8.03 85111 3.16
7.55 9 0TH 2.97 8.16 90'11H 3.217.73 95Ti1 3.04 8.35 95TH 3.297.85 97:111 3.09 8.48 97,111 3.34* 7.95 98,11{ 3.13 8.57 98Thl 3.38
8.11 ,i qgTi 3.19 8.7, 991H 3.44
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11-DIGIT 2 IWHEII

7lie perpendicuilar distanc~e fzrun the tip of digit 2 (point 34) to th~e wrist
crease base line.
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11--DIGIT 2 HEIGHT

FEMAL.ES MALES

THE SUM4ARY'• :ýMT.ISTICS HE SUMMARY ST CS
CENT1IM9TEMS INCHES CEMMErS INCHES

16.51 MEAN 6.50 18.00 MEAN 7.09
0.02 SE(MEAN) 0.01 0.03 SE(rMMN) 0.01
0.90 ST 1EV 0.36 0.95 ST 1EV '.37
0.02 SE(SD) 0.01 0.02 SE(SD) 0.01

13.50 MINIJM 5.31 13.90 DINIMJM 5.47
19.60 M)O4UM 7.72 21.00 MAXAINM 8.27

COEFF. OF VARIATION 5.5% ODEFF. OF VARIATION 5.3%
Sx3EMTRY--BErA I 0.14 SYMMEIRY---BTA I 0.04

JURIOSIS--ETAM II 3.07 l(oSJIS--BETA II 3.58

NUMBER OF SUBJECIS 1304 NUMBER OF SUBJECIS 1003

PERCENTILES pERCK=•LES
CREMEITES INCHES CENTIETMF•S INCHIES

14.48 IST 5.70 15.96 1ST 6.28
14.71 2ND 5.79 16.17 2ND 6.37
14.86 3RD 5.85 16.31 3RD 6.42
15.06 5TH 5.93 16.51 5Mh 6.50
15.37 10TH 6.05 16.82 10MH 6.62
15.58 15TH 6.13 17.04 15TH 6.71
15.75 20TH 6.20 17.21 20TH 6.78
15.90 25TH 6.26 17.36 25TH 6.84
16.03 30TH 6.31 17.50 30TH 6.89
16.15 35TH 6.36 17.63 35TH 6.94
16.27 40Th 6.40 17.75 40111 6.99
16.38 45TH 6.45 17.86 45TH 7.03
16.49 50TH 6.49 17.98 50TH 7.08
16.60 551H 6.54 18.10 55TH 7.12
16.72 60011 6.58 18.22 60TH 7.17
16.84 65YI11 6.63 18.34 65Th 7.22

16.97 70TH 6.68 18.47 70MH 7.27
17.11 75TH 6.73 18.61 75TH 7.33
17.26 8011 6.80 18.78 80TH 7.39
17.45 85TH 6.87 18.97 85TH 7.47
17.69 90T- 6.96 19.21 90TH 7.56
18.04 95TH 7.10 19.60 95TH 7.72
18.28 97TH 7.20 19.86 97TH 7.82
18.46 98TH 7.27 20.06 98TH 7.90
18.75 99TH 7.38 20.40 99TH 8.03
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12-DIGfT 2 TIP TO WRISr CREASE INGrM

91e distance fran the tip of digit 2 (point 34) to the wrist crease base
line meamsred along the digit's central axis.
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12-DIGIT 2 TIP TO WRIST C•1•ASE IUMGIH

FEFAI.ES WAES

TIm SLMMARY STATISTICS UMhE SUMRY STATISTICS
(Crl1NMEERS nINCE CENTD24vTERS Ta

16.99 MEAN 6.69 18.52 MEAN 7.29
0.03 SE (MEAN) 0.01 0.03 SE (MEAN) 0.01
0.93 ST DEV 0.37 0.99 ST 1EV 0.39
0.02 SE(SD) 0.01 0.02 SE(SD) 0.01

14,00 NI14IM 5.51 14.40 MIDNIUM 5.67

20.30 MXI" 7.99 22.50 NAXDIMU 8.86

0EFF. OF VARIAT=N 5.5% O0EFF. OF VARIATION 5.3%
SYDMTY--BErA I 0.16 SYMTY- BETA I 0.12
11V6SIS--BEAM II 3.11 KIURUSIS- BETA II 3.80

KDEM OF SUBJECI= 1304 NUMBUR OF SUB3BIEC' 1003

PERCENPERCENTILES
Cn2rD%"-TERS IMMS C 1OMllE INCa1

14.88 1ST 5.86 16.27 1ST 6.40
15.14 2ND 5.96 16.56 2ND 6.52
15.29 3RD 6.02 16.74 3RD 6.59
15 50 5TH 6.10 16.98 5TH 6.68
15.82 10TH 6.23 17.32 10IH 6.82
16.03 15TH 6.31 27.54 15TH 6.91
16.20 20M 6.38 il. 72 20TM 6.98
16.35 25TH 6.44 17.87 25TH 7.04
16.48 3001 6.49 18.00 30Th 7.09
16.60 35TH 6.54 18.13 35TH 7.14
16.72 40TH 6.58 18.25 40TH 7.18
16.84 45TH 6.63 18.36 45TH 7.23
16.95 50TH 6.67 18.48 50MH 7.28
17.07 55Ih 6.72 18.60 55TH 7.32
17.19 603H 6.77 18.72 bULH 7.37
17.31 65TH 6.82 18.85 65TH 7.42
17.44 70TH 6.87 18.98 '70TH 7.47
17.59 75TH 6.93 19.13 75TH 7.53
17.76 80TH 6.99 19.30 80TH 7.60
17.9b 85TH 7.07 19.51 85TH 7.68
18 .• 0 90MH 7.17 19.77 90TH 7.78
18.119 95TH 7.32 20.17 95Th 7.94
18.84 97TH 7.42 20.45 97T1 .,05
19.03 98Th 7,49 20.65 98TH 8.:13
19.33 99TH 7.61 20.98 99011 8.26
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13-DIGIT 2 PRFOXIL II11'PFIA L JOUTD EEAMH

The breadth of the proxira1 interphalangeal Joint calculated as the
distance between points 17 and 18.
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13-DIGIT 2 PROXIMAL flTERJAIANGE1L JOINT EAIOI

FUJ MALF•S

THE SUM4ARY STATISTDICS 7HE S24MAY STATISTICS
CEWIUMEIMrS INCHES Uz •i

1.99 MEAN 0.78 2.30 MEAN 0.90
0.00 SE(MEAN) 0.00 0.01 SE(NEA) 0.00
0.13 ST DEV 0.05 0.16 ST EEV 0.06
0.00 SE (SD) 0.00 0.00 SE(SD) 0.00

1.60 MINIM&iM 0.63 1.90 NMNIMKM 0.75
2.40 MAXI"IJM 0.94 2.80 MAXIMUM 1.10

O3EFF. OF VARIATION 6.4% QOEFF. OF VARIATION 7.1%
SYM-Y-1-TA I 0.22 SMIM- UE-TA 1 0.25
1UZMxIS-BErA II 3.15 1o wIS--ETA II 3.28

NUMBER OF SUBJECIS 1304 NUMBER OF StII~rECIS 1003

PERCENTILES PE1CM2I

CZNT1E'u YINO{1HS CEWMErhm114 S

1.70 1ST 0.67 1.90 1ST 0.75
, 1.73 2ND 0.68 1.96 2ND 0.77

1.75 3RD 0.69 2.00 3RD 0.79
1.78 5Th 0.70 2.04 51h 0.80
1.83 10'1 0.72 2.10 10aH 0.83
1.86 15TH 0.73 2.13 15MIH 0.84
1.88 201HI 0.74 2.16 20T1H 0.85
1.90 25TH 0.75 2.19 25I1I 0.86
1.92 301H 0.75 2.21 30TH 0.87
1.93 35TH 0.76 2.23 35Th 0.88
1.95 4(Y0'H 0.77 2.25 40TH 0.89
1.97 45TH 0.77 2.27 45TH 0.89
1.98 50TfH 0.78 2.29 5LYIh 0.90
2.00 55Th 0.79 2.31 55TH 0.91
2.01 60 1114 0.79 u2J ".AA u :.

2.03 65TH 0.80 2.35 65TH 0.92
2.05 70M- 0.81 2.37 70'1H 0.93
2.07 75TH 0.81 2.40 75Th 0.94
2.0ý, 8011 0.82 2.43 80am 0.96
2.12 85TH 0.83 2.46 85TH 0.97
2.15 901H 0.85 2.51 90Th 0.99
2.20 95Th 0.87 2.58 95TH 1.02
2.24 97Th 0.88 2.63 9711-H 1.04
2.27 98Th 0.89 2.67 98Thi 1.05
2.31 99TH 0.91 2.72 99"I1 1.07
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14-DIGIT 2 PROXIMAL RN IANGEAL JOINT C1O1X4FETRENCE

Dimension was calculated frao multivariate regression equations based upon
calculated values for Digit 2 Proximal Interphalangeal Joint Breadth
(D2PIP) and Digit 2 Distal Interphalangeal Joint Breadth (D2DIP).
Separate equations were derived for the two sexes, based on the

neasuremetns of 283 men aryl 554 wcmen.

All equation values are in millimeters.

MALES: DP2CIRC = 0.71 D2PIP + 0.48 D2DIP + 42.87 SEE-2.67 R2-. 28
FEMALES: DP2CIRC - 0.91 D2PIP + 0.89 D2DIP + 27.72 SEE2.34 Rz-.41
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14-DIGIT 2 PRXTMAL INTERW NEAL JOIk1 Cfl

FEMAIME MALES

x T SI]MMARY ST.-TISTrcS rE SUMMARY STATISWICS
C2~RUMETERS fl~aES CENIDFErER ThC*S

6.12 MEAN 2.41 6.84 MEAN 2.69
0.01 SE(MEAN) 0.00 0.01 SE (MEAN) 0.00
0.20 Sr DEV 0.08 0.18 ST DEV 0.07
0.00 SE(SD) 0.00 0.00 SE(SD) 0.00

5.60 MINIMUM 2.20 6.40 MJIT4JM 2.52
6.80 MAXIMU•M 2.68 7.40 MAXIMUM 2.91

CDEFF. OF VARIATION 3.2% COEFF. OF VARIATIWN 2.6%
SYMI•RY- BA I 0.18 SY.4LWZY--BETA I 0.24
1URMSIS--EETA II 3.08 UIRISIS--BETA II 3.33

NUML OF SUJEC 1304 NUMBE OF SBTECTS 1003

LER IES ILES
CETgfiMETIS INCHES CENTIMYE'ThS INa*S

5.66 1ST 2.23 6.41 IST 2.52
5.71 2ND 2.25 6.48 2ND 2.55
5.74 3RD 2.26 6.52 3RD 2.57
5.78 5TH 2.27 6.56 5TH 2.58
5.84 10TH 2.30 6.63 10TH 2.615.89 15TH 2.32 6.67 15TH 2.62

5.93 20Thl 2.33 6.70 20TH 2.64
5.96 25Th 2.35 6.72 25Th 2.65
5.99 30IT{ 2.36 6.75 30MH 2.66
6.02 35TH 2.37 6.77 35TH 2.67
6.05 40Th 2.38 6.79 40TH 2.67
6.08 45TH 2.39 6.81 45Th 2.68
6.11 50TH 2.40 6.83 50TH 2.69
6.14 55TH 2.42 6,85 55'.rH 2.70
6.17 60TH 2.43 6.87 60HD 2.73.
6.20 65TH 2.44 6.90 65'IH 2.72
6.23 70TH 2.45 6.92 70TH 2.73
6.26 75Th 2.47 6.95 75TH 2.74
6.30 80MH 2.48 6.98 B0TH 2.75
6.35 85aH 2.50 7.02 85TH 2.76
6.41 90TH 2.52 7.07 90Th 2.78
6.49 95TH 2.56 7.15 95TH 2.32
6.54 97TH 2.58 7.21 97Th 2.84
6.58 98Th 2.59 7.25 98TH 2.85
6.63 99TH 2.61 7.31 990il 2.88
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15--DIGIT 2 DISTL INIERPHALATGAL JOINT BREADY1

The breadth of the distal interphalangeal joint calculated as the distance
between points 25 and 26.
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15-DIGIT 2 DISTAL INTI•PBAI.ANGEAL JOINT •EADIH

FEMAIES MALES

THE SMMARY STATISTICS MHE SUMMRY STATSTICS
CENTIiMEIMýS INCHIES CENTI'P•IMEES NM-

1.73 MEAN 0.68 2.01 MEAN 0.79
0.00 SE(MEAN) 0.00 0.00 SE(NEAN) 0.00
0.12 ST DV 0.05 0.15 ST DIEV 0.06
0.00 SE(SD) 0.00 0.00 SE(SD) 0.00

1.40 MINIMUM 0.55 1.60 MI"flU 0.63
2.30 A)X" 0.91 2.50 MAXI)MU 0.98

ODFXF. OF VARIATION 6.9% OOEFF. OF VARIATIO 7.6%
SYMMETY-B-TA I 0.38 SYMMETRY--EA I 0.29
IURIIS- BETA II 3.50 KUJRIIS--IBTA II 3.18

NUMBER OF SUPJECIS 1304 NUMBER OF SJBTECTS 1003

PERCOiLES PE LEmm
CENTIMETERS INCUiES CENTIMEIER INC1•s

1.46 1ST 0.57 1.66 IST 0.65
1.49 2ND 0.59 1.70 2ND 0.67
1.51 3RD 0.60 1.73 3RD 0.68
1.54 5TH 0.61 1.77 57H 0.70
1.58 10Th 0.62 1.82 10Th 0.72
1.61 15Th 0.63 1.85 15]T 0.73
1.63 20TH 0.64 1.88 20TH 0,74
1.65 25TH 0.65 1.90 25TH 0.75
1.66 30TH 0.65 1.92 30Tm 0.76
1.68 35Th 0.66 1.94 35Th 0.76
1.69 400I1I 0.67 1.96 4021 0.77
1.71 4501 0.67 1.98 45Th 0.78
1.72 50Ui 0.68 2.00 501H 0.79
1.74 55TH 0.68 2.02 V 5TH 0.79
1.75 60Cfh 0.69 2.04 60W1 0.80
1.77 6h 0.7 0•r% 2.06 65-- 0.81

1.79 701H 0.70 2.08 701- 0.82
1.81 75Th( 0.71 2.11 751M 0.83
1.83 8011 0.72 2.13 80TH 0.84
1.86 85'1H 0.73 2.17 85"11 0.85
1,89 90111 0.74 2.21 901m 0.87
1.94 95Th 0.77 2.28 95Th 0.90
1.98 97TH 0.78 2.32 9711-1 0.91
2.01 98TH 0.79 2.35 98"h 0.93
2.05 991H 0.81 2.41 99Th 0.95
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16--DIGIT 2 DTSTAL INTERPANGEAL JOINT CIRCXIO"MERM

Dimension was calculated frao multivariate regression equations based upon
calculated values for Digit 2 Proximal Interrialangeal Joint Breadth
(D2PIP) and Digit 2 Distal Interpbalangeal Joint Breadth (D2DIP).
Separate equations were dPclived for the two sexes, based on the
measurt• 'nts of 283 men and 554 wmm.

All equation values are in millimeters.

•AATM: D2DCIRC = 0.33 D2PIP + 0.79 D2DIP + 33.94 SEE=2.52 R2=.28
%XALES: D2DCiRC = 0.62 D2PIP + 1.07 D2DIP + 19.97 SED=2.03 R2=.44

I 2
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16-DIGIT 2 DISTAL lIF14UUANGEAL JOINT alwWUJVENCE

FEALES MALES

THE SUqrY STATISTICS ThE SUMMARY STATISTICSC.JN n4n -nRs INCHM C HT3%TfW S 21CE

5.08 MEAN 2.00 5.74 MEAN 2.26
0.01 SE(MEAN) 0.00 0.01 SE(MEAN) 0.00
0.19 ST 1EV 0.07 0.16 ST DEV 0.06
0.00 SE(SD) 0.00 0.00 SE(SD) 0.00

4.50 MINIMUM 1.77 5.30 MINIMUM 2.09

5.80 MAXnMV 2.28 6.30 MAXI" 2.48

ODEP. OF VARIATION 3.6% COEFF. OF VARIATION 2.9%

SYMMETlRY-BSTA I 0.22 SYMME1RY- BETA I 0.26
KJJISIS-B-E1A II 3.14 NURMSIS---IBA II 3.26

NUMBER OF SUBJECIS 1304 NUMBER OF SUBIECIS 1003

PERC•VN IES PECETLES

CFIREES INa3iES C TD ES INCHES

4.68 1ST 1.84 5.36 1ST 2.11
4.71 2ND 1.85 5.41 2ND 2.13
4.73 3RD 1.86 5.44 3RD 2.14
4.77 5TH 1.88 5.48 5TH 2.16
4.84 10TH 1.90 5.53 10T 2.18
4.88 1.91H 1.92 5.57 15TH 2.19
4.92 2001 1.94 5.59 20Th 2.20
4.96 25TH 1.95 5.62 25T"H 2.21
4.99 30TH 1.96 5.64 3(TE 2.22
5.01 35TH 1.97 5.66 35111 2.23
5.04 40TH 1.98 5.68 401H 2.24
5.06 45TH 1.99 5.70 45TH 2.25
5.09 50I11 2.00 5.72 50TH 2.25
5.11 551H 2.01 5.74 55TH 2.26
5.14 60MH 2.02 5.77 60M[- 2.27
5.16 65TH 2.03 5.79 65TH 2.28

5.i9 70Mi 2.04 5.81 7CTH 2.29
5.21 7THS 2.05 5.84 75TH 2.30
5.24 807H ?..06 5.87 8Sam 2.31
5.28 85Th 2.08 5.91 85T9H 2.33
5.33 90Th 2.10 5.96 90Th 2.34
5.40 9511H 2.12 6.03 95TH 2.37
5.44 97TH 2.14 6.07 97TH 2.39
5.48 98TH 2.16 6.1.0 98Th 2.40
5.54 99TH 2.18 6.1.5 99Th 2.42
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17-DIGIT 2 LINK

The functional length of the second digit calculated as thedistane

between the tip of the digit (point 34) and the center of rotaticn of the
first metacarpo-palanga.eal joint, appradmated by the prmdmal transverse
pabra crease.
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17-DIGIT 2 LINK U2W7tMH

FEMALES MALES

THE SUXARY SlATIs smE SU14A1W STIT=CS
CENT M INCflH11ESC MiS INCHES

10.02 MEAN 3.95 .O.83 MEAN 4.26
0.02 SEQ4EAN) 0.01 U.02 SE(QMAN) C.01
0.64 ST MEYV 0.25 0.69 ST DEV 0.27
0.01 SE(SD) 0.00 0.02 SE(SD) 0.01

8.10 MTNDUM 3.19 8.60 MINIMUM 3.39
12.40 MAXIMJIM 4.88 13.50 MAXIMM]H 5.31

COEFF. OF VARATN 6.4% O0EFF. OF VARIATIN 6.4%
SYMME1Y- fEEMA I 0.16 SYMMERY-BE-tA I 0.17

JRIOSSIS- rETA II 3.31 RJIOSIS-BEfA II 3.24

NUMBER OF SUJET= 1304 NUMBER OF SUB)=ECI' 1003

PER(= ES PERC=UILES
C•MT IN(HEýS CETM7RSICE

8.49 15T 3.34 9.25 iST 3.64
3.71 2ND 3.43 9.46 2ND 3.72
8.84 3RD 3.48 9.58 3RD 3.77
9.00 5TH 3.54 9.75 571 3.84
9.24 10TffI 3.64 9.98 10TH 3.93
9.39 15TH 3.70 10.14 15TH 3.99
9.51 2011H 3.74 10.26 2011 4.04
9.61 25'1H 3.78 10.37 25TH 4.08
9.69 30111 3.82 10.46 30MH 4.12
9 9.78 35TH 3.85 10.55 35TH 4.15
9.85 40'I 3.88 10.64 4G0i 4.19
9.93 45TH 3.91 10.72 45Th 4.22

10.01 5011 3.94 10.81 50Th 4.25
10.08 5511 3.97 10.89 55TH 4.29
2.0.16 60TH 4.00 10.98 60am 4.32
10.24 65TH 4.03 11.07 6b'TH 4.36
10.33 70C1 4.07 11.17 701M 4.40
10.43 75TH 4.10 11.28 75TH 4.44
10.54 801H 4.15 11.41 80111 4.49
10.67 85TH 4.20 11.55 85TH 4.55
10.85 9011 4.27 11.74 90111 4.62
11.12 95Th 4.38 12.01 95TH 4.73
11.31 97TH 4.45 12.19 97Th 4.80
L1.45 98TH 4.51 12.31 98TH 4.85
i.. 68 99TH- 4.60 12.49 99TlH 4.92
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18-DIGIT 2 ML'MCAPPAL LT- LENGHI

An approximation of the palmar link lernth of the secnd digit, calculated
as the distance, along the axis of the digit, trcm the center of rotation
of the metacarpo-phaangeal joint (apprximated by the proximal transverse
palm crease) to the wrist crea•c baseline.
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18-DIGrT 2 MEMACARPAL LINK IiN1H

THE SUI.%MRY STATIS1' THE SLUWR STATISTICS
SINQI-S CENTMl4E 'IT

6.96 MEAN 2.74 7.63 MEAN 3.02
0.01 SE(MEAN) 0.01 0.02 SE(MEAN) 0.01
0.49 ST DEV 0.19 0.48 ST ELV 0.19
0.01 SE(SD) 0.00 0.01 SE (SD) 0.00

5.40 IMUM4 2.13 5.50 INIfM 2.17
9.00 MAXI" 3.54 9.50 NAMM 3.74

ooEFF. OF VARIATIO 7.0% OOEFF. OF VARIATION 6.2%
SYMMEM- -BETA I 0.36 SYN44FmY-BETA I 0.30
WDRIOSIS-BMT lI 3.36 103RIIS-BETA Il 3.86

NUMR OF SJBJECIS 1304 NUMBER OF SUBJEcIS 1003

CEN1MTERs INCM CENIMEMRs INCHES

5.95 151T 2.34 6.73 1ST 2.65
6.06 2ND 2.38 6.81 2ND 2.68
6.13 3RD 2.41 6.87 3RD 2.70
6.22 5TH 2.45 6.96 5TH 2.74
6,37 10TH 2.51 7.10 10im 2.80
6.47 15'XH 2.55 7.21 15TH 2.84
6.55 207H 2.58 7.29 20TH 2.87
6.62 25TH 2.61 7.36 25TH 2.90
6.69 30TfH 2.63 7.43 30TH 2.92
6.75 35TH 2.66 7.49 35TH 2.95
6.81 407H 2.68 7.55 40TH 2.97
6.87 45Th 2.70 7.60 45TH 2.99
6.93 50fH 2.73 766 50TE 3.02
6.99 556H 2.75 7.72 55TH 3.04
7.05 60fl 2.78 7.77 60TH 3.06
7.12 65Tfh 2.80 7.83 65TH 3.08
7.19 70Mi 2.83 7.90 7MIH 3.11
7.27 75TH 2.86 7.97 75'9H 3.14
7,36 80TlH 2.90 8105 30WIN 3.17
7.46 85TH 2.94 8.15 135TH 3.21
7.60 90ili 2.99 8. 20 9C.11h 3.26
7.82 95TH 3.08 8.50 95IT 3.34
7.97 97TlH 3.14 8.65 97Th 3.,41
8.08 98Th 3.18 3.78 9WITH 3.46
8,26 99qT 3.25 9.01 99,It 3..55
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19-DIGIT 2 DISTAL PH1A4AX L]XK INKH

An apprmdmaticn of the link length of the clistal phalanx of the second
digit, calculated as the distance between the middle of the distal
interphalangeal joint (points 25 ard 26) to the tip of the digit (point
34).

II
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19--DIGIT 2 DISTAL PHIANX LIWK LENTh

FEMAIES MALES

TME SUMMARY STATISTICS TIE SLD24ARY STATISTICS

2.55 MEAN 1.00 2.84 MEAN 1.12
0.01 SEb(MEAN) 0.00 0.01 SE(ME) 0.000.21 ST DEV 0.08 0.73 ST BEV 0.09

0.00 SE(SD) 0o00 0.01 SE(SD) 0.00

1.90 MINIMUM 0.75 2.10 MINIMUM 0.83
3.20 NAXI"M 1.26 3.60 MAXIMUM 1.42

COEF. OF VARIATION 8.2% O TEFF. OF VARIATION 8.2%
SYMMETY--BETA 1 0.08 SYM4ETRY-B-MrA I -0.01
IF3RIOSIS-BEMA II 2.90 IqURTGSIS- BEMA II 3.03

NUJMM OF SUBJEc=S 1304 Nt)MBEW OF SUBJECIS 1003

SCENTrlT~ERS INCtm• CENTIMLTURS INCHES

2.07 1ST 0.82 2.29 1ST 0.90
2.13 2ND 0.84 2.35 2-11D 0.93
2.16 3RD 0.85 2.39 3RD 0.94
2.20 5Th 0.87 2.45 5TH 0.96
2.28 1TfIH 0.90 2.54 10ml 1.00
2.33 151H 0.92 2.59 ib1 1.02
2. 37 20TH 0.93 2.64 2(YTU 1.04
2.40 25Th 0.95 2.68 25'11 1.06
2.44 30TH 0.96 2.72 30'I1 1.07
2.47 35Th 0.97 2.75 351H 1.08
2.49 401i1 0.98 2.78 40TB 1.10
2.52 45TH 0.99 2.81 451H 1.11
2.55 50TH 1.00 2.84 50TH 1.12
2.57 55TH 1.01 2.87 55TH 1.13
•%L. tJ %,A. t ,4.• n • .J ,fl,4, Aa A.. B .'.

2.63 65Th 1. 04 2.93 65111 "L. 152.66 "70Ohrl 1.05 2.96 -I'il 1.17

2.69 75Th 1.06 2.99 " 1611 1.18
2.73 8(0{i 1.07 3.03 s80ilI 1.19
2.77 35TH 1.09 3.08 85TH 1.21
2 ,2'2 90ITh 1.11 3.13 9CyIr. 1.23
2.90 95TH 1.14 3.22 95TH 1.27
2.53 97TH 1.16 3.27 9"7T 1-29
2÷99 98,i111 1.18 3.32 98ThI 1.31
3,05 91Al{ 1.20 3.'9 99W- 1.33
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20-DIGIT 2 MEDIAL P -AIANX LINK IDNI

An approximation of the link length of the medial phalanx of the seond
digit, calcalated as the distance between the middle of the distal
interpiaangcal joint (points 25 and 26) and the middle of the proxinal
interphalangeal joint (points 17 and 18).
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20-DIGIT 2 EMD!IAL FE LINK IH

FEM4AIES MIgES

THE SUMMRY STATISTICS THE SMMARY STISCS
CECIMLIERS INH INCM~•K

2.11 MEAN 0.83 2.26 MEAN 0.89
0.01 SEo (AN) 0.00 0.01 SE(MEAN) 0.00
0.22 ST IE 0.09 0.24 ST EEV 0.10
0.00 SE(SD) 0.00 0.01 SE(SD) 0.00

1.40 MINIMUM 0.55 1.60 MINJMUM 0.63
2.80 MXIDM 1.10 3.20 MAXIMUM 1.26

OJJEFF. OF VARIATION 10.3% 0OEFF. OF VARIATION 10.8%
SY••ETY--EEA 1 0.26 S)ETRY--ETPA I 0.38
XMIJISIS--BETA II 3.10 gJ'I•SIS-l- ]T II 3.39

NJZM OF SUBJECIS 1304 NUMBER OF SUBJIECI 1003

PECNI103 PEDCEYILES
CmqINC¶ES CqI'fM4E'S INdiES

1.62 1ST 0.64 1.74 1ST 0.69
1.68 2ND 0.66 1.79 2ND 0.70
1.72 3RD 0.68 1.82 3RD 0.72
1,77 5TH 0.70 1.87 51H 0.74
1.84 10TH 0.72 1.95 10IH 0.77
1.89 15TH 0.74 2.01 15TH 0.79
1.92 20TH 0.76 2.05 20TH 0.81
1.96 25Th 0.77 2.09 25TH 0.82
1.99 30Th 0.78 2.12 30TH 0.84
2.02 35TH 0.79 2.16 35TH 0.85
2.04 4011 0.80 2.19 40TH 0.86
2.07 45TH 0.81 2.22 45TH 0.87
2.10 50TH 0.83 2.25 50TH 0.88
2.12 55Th 0.84 2.28 55TH 0.90
2.15 60r111 0.85 2.31 60TH 0. 1
2.18 65TH 0.86 2.34 651*1 0.92
2.22 7MTl 0.87 2.37 70Th 0.93
2.25 75TH 0.89 2.41 75TH 0.95
2.29 80TH 0.90 2.45 80TH 0.96
2.34 85TH 0.92 2.50 85TH 0.99
2.40 90TH 0.95 2.57 90TH 1.01
2.50 95Th 0.98 2.68 9501 1.06
2.55 97TH 1.01 2.76 97TH 1.09
2.60 98TH 1.02 2.83 98TH 1.11
2.66 9971H 1,05 2.94 99'IT 1.16
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21-DIGIT 2 PROXMAL P!AIQWX LINK UM

I 1An approximation of the link length of the proximal phalanx of the seccnd
digit, calculated as the distanos between the middle of the proxdmal
intexphaangeal joint (points 17 and 18) and the center of rotation of the
metacarpo-palangeal joint (approximated by the proximal transverse palm
%zTease), measured alcig the axis of the digit.

S................-.....



21-DIGIT 2 PROIM4AL P1AIAWX I TNK LENGT

FEMAýES MALES

THE SUMMARY STATISTICS THE SUMMARY STATISTICS
CEWOI• S INCHES CENTIMETRS

5.65 MEAN 2.22 6.08 MEAN 2.39
0.01 SE(MEAN) 0.01 0.02 SE(MEA) 0.01
0.53 ST EEV 0.21 0.59 ST DOV 0.23
0.01 SE(SD) 0.00 0.Ul SE(SD) 0.01

4.10 MINIMUM 1.61 4.60 INIMLM 1.81
8.00 MAXT1&JM 3.15 10.00 NXDM 3.94

ODEFF. OF VARIATICT( 9.4% ODEFF. OF VARIATION 9.7%
SYMMMTY-- -A I 0.53 SYEKIRYE- A I 0.69
1ORSIS--BET II 3.76 F1JRIOIS---rEA II 5.35

NUMEER OF SUBJEMIS 1304 NUMFMR OF SUBJECTS 1003

PEEMLES PErIfLES
CENTIMETIRS INCHESS CE(NImE4 I S

4.51 1ST 1.77 4.88 IsT 1.92
4.67 2ND 1.84 4.99 2ND 1.97
4.76 3RD 1.87 5.07 3RD 2.00
4.87 51m 1.92 5.18 5TH 2.04
5.03 10TH 1.98 5.36 10TH 2.11
5.13 1511H 2.02 5.49 15TH 2.16
5.21 20MH 2.05 5.59 20D11 2.20
5.29 25TH 2.08 5.68 25TH 2.24
5.35 30TH 2.11 5.76 301H 2.27
5.41 35TH 2.13 5.83 35M1 2.30
5.47 40TU! 2.15 5.91 40UMI 2.33
5.53 45Th 2.1.8 5.98 45TH 2.35
5.60 50TH 2.20 6.05 501H 2.38
5.56 5511 2.23 6.12 55TH1 2.41
5.73 601- 2.25 6.19 60Th 2.44
5.80 651H 2.28 6.27 65TH 2.47
5.88 70KH 2.31 6.35 70'M 2.50
5.97 75Th 2.35 6.44 75TH 2.54
6.07 8(YJi 2.39 6.54 8CYIH 2.58
6.20 85TH 2.44 6.67 85TH 2.62
6.36 90111 2.50 6.83 90TH 2.69
6.62 95Th 2.61 7.08 95TH 2.79
6.79 9711! 2.67 7.26 971H1 2.86
6.91 9lTh 2.72 7.39 9811 2.91
7.11 991H 2.80 7.62 991H 3.00
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22-T)IGIT 3 TENIH

Te length of the third digit calculated as the distanm betwee the
digit's tip (point 35) and its base (point 9).

84
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22-DIGIT 3 ID1"

THE SUMMARY STATISTICS THE SMMARY STATISTICS
CEWDIMETWR 11(i C •rlEL INCHES

7.72 MEAN 3.04 8.38 MEAN 3.30
0.01 SE(HEAN) 0.01 0.02 SE(MEAN) 0.01
0.51 ST LEV 0.20 0.54 ST EEV 0.21
0.01 SE(SD) 0.00 0.01 SE(SD) 0.00

6.20 MMIrIUM 0.55 6.40 M1IMLU4 2.52
9.60 MAXIgXM 3.78 10.50 MAXMLKN 4.13

OOEFF. OF VARIATION 6.6% ODEFF. OF VIATIC'ON 6.5%
SY]EIrY--BETA I 0.16 SYmMTRFY- BETA I 0.15
KJTIR I3---BI II 3.08 )UURMIS--B'IA II 3.29

NER OF SUBJECIS 1304 N OF SUBJECIS 1.003

I E1a INES ES PEIMIE'M

6.57 1ST 2.59 7.18 IST 2.83
6.71 2ND 2.64 7.31 2ND 2.88
6.79 3RD 2.67 7.40 3RD 2.91
6.91 5Th 2.72 7.52 51H 2.96
7.08 10TH 2.79 7.70 10TH 3.03
7.20 151Th 2.83 7.82 15Th 3.08
7.29 2CH1 2.87 7.92 20Th 3.12
7.37 25TH 2.90 8.01. 25TH 3.15
7.44 30YIH 2.93 8.09 30T[I 3.18
7.-5J 35TH 2.96 8.16 35TH 3.21
7.58 40Ti 2.98 8-23 40Th 3.24
7.64 45TH 3.01 8.30 45111 3.27
7.71 50TH 3.03 8.37 5091H 3.29
7.77 55Th 3.06 8.44 55Th 3.32
7.84 60Mh 3.09 8.51 60TfH 3.35
7.91 TLI~ 6 51 0 -).3

7.98 70Tih 3.14 8.66 70111 3.41
8.06 75Th 3.17 8.74 7571H 3.44
8.15 80(Th 3.2] 8.84 so01h 3.48
8.25 85TH 3.25 8.95 85TH 3.52
8.39 90Tl 3.30 9.09 90C1H 3.58
8.59 95ni 3.38 9.29 95Th 3.66
8.71 9-111m 3.43 9.42- 97Ta- 3.71
8.80 98Th 3.47 9.52 98Th 3.75
8.94 991H 3.52 9.bY" 99iTh 3.81
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23-DIGIT 3 HEIMG~

,be perpdicUlar distar)oe fraz the tip of digit 3 (point 35) to the wrist

crease base line.
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23-DIGIT 3 HEIGHT

SMALES

THE SMRM STATISTICS THE SUMVARY STIM CSTIC
Cfl'IMET RS HES CEMMTrfyI s .S ES

17.79 MEAN 7.00 19.41 MEAN 7.64
0.03 SE (MEAN) 0.01 0.03 SE (MEUN) 0.01
0.98 ST DEV 0.39 1.03 Sr DEV 0.40
0.02 SE (SD) 0.01 0.02 SE (SD) 0.01

14.50 MINIUM 5.71 14.40 MN)'IM04 5.67
21.30 MAXUM14 8.39 23.10 MI" 9.09

(OEFF. OF VARIATION 5.5% COEFF. OF ARI=TICH 5.3%
SYMI- BTA 1 0.19 Syns m E- 1 0.13
Ki•JIS--EEA II 3.12 1OIP.TIIS--EMTA II 3.98

NUM= OF SUBJECIS 1304 NM=R OF SUBJECIS 1003

PRK=LES PERIUS
C=TiMES INCHES CENT S CQiCTES

15.68 IST 6.17 17.21 1ST 6.78
15.91 2ND 6.26 17.48 2ND 6.88
16.06 3RD 6.32 17.64 3RD 6.94
16.26 5TH 6.40 17.85 5TH 7.03
16.57 10TH 6.52 18.18 10Th 7.16
16.79 15TH 6.61 18.40 15Th 7.24
16.96 20Mi 6.68 18.58 2011 7.31
17.11 25TH 6.74 18.73 25Ti 7.37
17.25 30MH 6.79 18.87 30TH 7.43
17.38 35Th 6.84 19.00 35TH 7.48
17.51 40TH 6.89 19.12 4011 7.53
17.63 45T1H 6.94 19.24 45TIH 7.58
17,75 5011 6.99 19.36 5011 7.62
17.88 55TH 7.04 19.49 55Th 7.67
18.00 6011 7.09 19.62 6011 7.72
18.14 65TH 7.14 19.75 65KH 7.78
18.28 7011 7.20 19.89 70UT 7.83
18.43 75TH 7.26 20.05 75TH 7.89
18.61 801M 7.33 20.23 8011H 7.97
18.82 85TH 7.41 20.45 85TH 8.05
19.08 9011 7.51 20.73 9011 8.16
19.48 95TH 7.67 21.17 95TH P.33
19.74 97TH 7.77 21.46 971M 8.45
19.93 98TH 7.85 21.68 98TH 8.54
20.24 99TH 7.97 22.04 997H 8.68
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24-DIGrr 3 TIP TO WIST CRFASE LWIH

nhe distance fram the tip of digit 3 (point 35) to the wrist crease base
line measurd along the digit's central axis.
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24-DIGIT 3 TIP TO WRIST C_.EASE IflU11

SMFALES

REIMJARY STATI'ISTICS ME SD STATISTICS
CENTIIqTE=• LNCHES CEI• •~ER 4

17.84 MEAN 7.02 19.45 MEAN 7.66
0.03 SE(F"EN) 0.01 0.03 SE(MEAN) 0.01
0.98 ST DEV 0.39 1.03 ST =EV 0.41
0.02 SE(SD) 0.01 0.02 SE (SD) 0.01

14.60 M=UMl}1J 5.75 14.40 KMTI I:4 5.67
21.30 MAXIMM 8.39 23.20 'Ok¶ 9.13

COEFF. OF VAPIATI'I 5.5% COUEF. OF VARIATIa', 5.3%
S'ME - EEM I 0.18 SY'.,EMRY-BEmA I 0.13
KJRIMSIS- BTA II 3.12 IMRCSIS- BEIA II 4.00

NUMEE OF SUBJ=I' 1304 NUMM OF SUBJX= 1003

PRE = 11 T TiIT
CErNTIMEI17 flIMU CENU EIni

15.70 iST 6.18 17.22 1ST 6.78
15.95 2ND 6.28 17.48 2N 6.88
16.10 3RD 6.34 17.65 3RD 6.95
16.31 5TH 6.42 17.87 5TH 7.03
16.62 I0"h 6.54 18.20 10'i 7.17
16.84 15Th 6.63 18.43 15TH 7.26
17.01 20TM 6.70 18.61 20Th 7.33
17.16 25TH 6.76 18.76 25Mh 7.39
17.30 30TH 6.81 18.90 30Th 7.44
17.42 357H 6.86 19.03 35Th 7.49
17.55 4011 6.91 19.15 40M71 7.54
17.67 45TH 6.96 19.28 45TH 7.59
17.79 501H 7.01 19.40 5011 7.64
17.92 55TH 7.05 19.52 55TH 7.69
18.04 6011H 7.10 19.65 60TH 7.74
18.18 65TH 7.16 19.78 65Th 7.79
18.32 7011 7.21 19.92 70Th 7.84
18.48 75TH 7.28 20.08 75TH 7.91
18.66 80T1 7.35 20.26 8011 7.98
18.87 85TH 7.43 20.48 85TH 8.06
19.13 901H 7.53 20.76 901H 8.17
19.53 95TH 7.69 21.20 95TH 8.35
19.79 97TH 7.79 21.50 97TH 8.46
19.98 98M1 7.87 21.73 98Th 8.55
20.27 99TH 7.98 22.10 99TH 8.70
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23-DIGIT 3 PROMMAL ThT=P1ILANGEAL JOINT ~EFTYI1I

Mu- bi.eadt.h of the proxijrni' interphalarqeal joint calculated as the

distance bet7;---n points 19 and 20.
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25-DIGIT 3 PRi)XIML fERPHALANGEAL, JOINT EqFAMEI

FEMALES mmES

THE SUMMARY STATISTICS UM SUMAY SIAT CSca2ITMEIERS INCHES C= FEEn= INCHES

1.93 MEAN 0.76 2.25 MEAN 0.88
0.00 SE (MEAN) 0.00 0.00 SE (XV0) 0.00
0.13 ST 1EV 0.05 0.16 ST LEV 0.06
0.00 SE(SD) 0.00 0.00 SE(SD) 0.00

1.60 MINMUM 0.55 1.80 MINflIJM 0.71
2.40 MAXIMKM 0.94 2.90 MAXD4M 1.14

QOEFF. OF VARIATI=C 6.5% COEFF. OF-VARIAETCN 7.0%
SYMM=-E-L I 0.20 SYM Y--EETA I 0.29
KURI•IS--BzI II 3.21 KUIRICSIS--ESA II 3.49

NUMR OF SUBaECTS 1304 NUMER OF SUBJECI 1003

Ch PE IUES T T INCHE

1.65 1ST 0.65 1.90 1ST 0.75
1.68 2ND 0.66 1.94 2ND 0.76
1.70 3RD 0.67 1.96 3RD 0.77
1.73 5TH 0.68 1.99 5TH 0.79
1.77 10TH 0.70 2.05 lam 0.81
1.80 15Th 0.71 2.09 15Th 0.82
1.83 20TH 0.72 2.12 20TH 0.83
1.85 25TH 0.73 2.14 25TH 0.84
1.87 30Th 0.73 2.16 3CTH 0.85
1.88 35Th 0.74 2.18 35Th 0.86
1.90 4001 0.75 2.20 40Mh 0.87
1.92 45TH 0.75 2.22 45TH 0.88
1.93 50Th 0.76 2.24 50Mi 0.88
1.95 55TH 0.77 2.26 55TH 0.89
1.96 60Th 0.77 2.28 60TH 0.90
1.98 65Th 0.78 2.30 65TH 0.91
2.00 70Th 0.79 2.32 70M- 0.91
2.02 75TH 0.79 2.35 75Th 0.92
2.04 80sH 0.80 2.37 80TM 0.93
2.07 85TH 0.81 2.40 85TH 0.95
2.10 90TH 0.83 2.45 90a1 0.96
2.15 95TH 0.85 2.52 95TH 0.99
2.19 97Th 0.86 2.57 97TH 1.01
2.21 98TH 0.87 2.61 98I1i 1.03
2.26 99TH 0.89 2.68 99Th 1.05
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26-DIGIT 3 PRO)XMU DI=DnAI EAL JOJ}!r CUPC¶ELW=

Dime-oion was calculated fram miltivariate r--eression equations based upon
calculated values for digit 3 Proxiral Interphalangcal Joint Breadth
(D3PIP) and digit 3 Distal Interphalangeal Joint Breadth (D3DIP).
Separate equations were derived for the two sexes, based an the
measurarents of 283 men and 554 wccen.

All equation values are in millimeters.

MAIES: DP3CIC = 0.92 D3PIP + 0.46 D3DIP + 39.85 SEE=2.76 RZ=.34
FIS: DP3CLRC = 1.14 D3PIP + 0.53 D3DIP + 30.22 SEE=2.24 R2=.43

9-
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26-DIGIT 3 PROXIML INTIrnWAICEAt. JOINT CICDN=

FE9E MAIMS

THE SU Y STATISTICS VIE S sRY STATI CSYCErI•MET= INHE CEII IN=HE

6.13 MEAN 2.41 6.96 MEAN 2.74
0.01 SE (MEAN) 0.00 0.01 SE(MEAN) 0.00
0.19 Sr DEV 0.07 0.20 ST MV 0.08
0.00 SE(SD) 0.00 0.00 SE(SD) 0.00

5.60 M3IMLIM 1.81 6.40 MINIMM 2.52
6.80 MAXIMi1M 2.68 7.70 MAXIM[4 3.03

COEFF. OF VARIATICN 3.1% COEFF. OF VARIAR='ICN 2.9%
sym -m- BEM 1 0.21 SYmimY- BETA I 0.25
Ki=IS-BErA II 3.25 1JRIOSIS- BEMA II 3.39

NUMBER OF SUBJB= 1304 NUMBER OF SUBJECTS 1003

PERCENT,=s xr=ET!ZE INCHES CE PiME 1S MIS ES

5.72 1ST 2.25 6.53 IST 2.57
5.76 2ND 2.27 6.57 2ND 2.59
5.79 3RD 2.28 6.60 3RD 2.60
5.83 5TIlH 2.29 6.64 5TH 2.61
5.89 10Th 2.32 6.71 i10I2 2.64
5.93 15TH 2.34 6.75 15T'H 2.66
5.97 20TH 2.35 6.79 20ME 2.67
6.00 25Th 2.36 6.82 25TH 2.68
6.03 30111 2.37 6.85 30111 2.70
6.05 351T 2.38 6.87 357'Il 2.71
6.08 40TH 2.39 6.90 40'M 2.72
6.10 45TH 2.40 6.93 45TH 2.73
6.13 5011H 2.41 6.95 50YM 2.74
6.15 55Th 2.42 6.98 55TH 2.75
6.18 601H 2.43 7.00 60111 2.76
6.20 65TH 2.44 7.03 65T1H 2.77
6.23 70TH 2.45 7.06 70TH 2.78
6.26 75TH 2.47 7.09 75TH 2.79
6.30 80Eh 2.48 7.13 80TiH 2.81
6.34 85TH 2.49 7.17 85TH 2.82
6.39 90TH 2.52 7.23 90111 2.85
6.47 95TH 2.55 7.31 95Th 2.88
6.52 97TH 2.57 7.37 97TH 2.90
6.56 98Th 2.58 7.41 987'H 2.92
6.63 99'H 2.61 7.48 99'fH 2.94

93



27--DIGIT 3 DISTAL IRT1lRPHAIV)•CAL JOiIrT PLEAD

The breadth of the distal interphalangeal joint calculated as the distance
between points 27 aryl 28.
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27-DIGIT 3 DISrAL MhIl1iAIANGEAL JOITr? BPEADIM

THE SU!l"RY STAcTISTICS u SLMZPY SAISTICS
cl:TEXlyz= INCHES CENTIME=ES INli=S

1.71 MEAN 0.67 1.98 MFTAN 0.78
0.00 So E (I{E\) 0.00 0.00 SEE (AN) 0.00
0.11 ST D"V 0.05 0.14 ST EEV 0.06
0 00 SE (SD) 0.00 0.00 SE (SD) 0.00

1.40 MINII4JM 2.44 1.60 MNIMN. 0.63
2.10 MAXIKJM 0.83 2.40 MAXIXD4J 0.94

COEFF. OF WVOAITION 6.7% COEFF. OF VARIATION 7.3%
SYMMrY- BErA I 0.24 Symi=- EmTA I 0.20
lqJRI'SIS-TmA II 3.16 KqJ~ISIS- B IM II 3.13

NLU32P OF SUBJI' 1304 NUME OF SUBJECTS 1003

Ca m r= IN=s C E= IN=ES

1.45 IST 0.57 1.64 1ST 0.65
1.48 2ND 0.58 1.69 2ND 0.66
1.49 3RD 0.59 1.71 3RD 0.67
1.52 5TH 0.60 1.74 5TH 0.691.56 i0mi 0.61 1.79 IWIH 0.71
1.59 15TH 0.62 1.83 151H 0.72
1.61 20Th 0.63 1.85 20Mh 0.73
1.63 25TH 0.64 1.88 25TH 0.-4
1.64 30Th 0.65 1.90 30T1 0.75
1.66 35TH 0.65 1.92 35Ih 0.75
1.68 40TH 0.66 1.93 4011 0.76
1.69 45TH 0.67 1.95 45TH 0.77
1.71 50r1i 0.67 1.97 5011 0.78
1.72 55TH 0.68 1.99 55Th 0.78
1.74 60T11H 0.68 2.01 60Th 0.79
1.75 65TH 0.69 2.03 65TH 0.80
1.77 70TH 0.70 2.05 70Th 0.81
1.78 75TH 0.70 2.07 75Ti 0.81
1.80 80TH 0.71 2.10 80T 0.83
1.83 857H 0.72 2.13 85Th 0.84
1.86 90Tm 0.73 2.17 90Th 0.85
1.91 95TH 0.75 2.23 95TH 0.88
1.94 97TH 0.77 2.27 97TH 0.89
1.97 98TH 0.78 2.30 98Th 0.91
2.02 99TH 0.80 2.35 99IH 0.92
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28-DIGIT 3 DISTAL ITI-IATAL JOlhIr CI1CFE xCE

Dimension was calculated from "auitivariata rgressicin equations based upon
calculated values for digit 3 Proximal Interphalangeal Joint Breadth
(D3PIP) and digit 3 Distal Interphalangeal Joint Breadth (D3DIP).
Separate equatios _were derivod for the two sexes, based cn the
measurents of 281 men ard 554 wcrin.

All equation values are in millimeters.

K=LES: D3DI = 0.25 D3P''P + 0.86 D3DIP + 35.23 SM-2.76 R2'.34
FDIALM: D3DCIrT- - 0.60 D3P1P + 0.92 D3DIP + 25.57 SED=2.01 R2=.41

7.6
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28-DIGIT 3 DISTAL flfl5,F{7AEAL JOINT CIR MFJ XE

F-MAIES M=

SM SMRY STATISTIC E SMIM ST CS

5.09 MEAN 2.00 5.78 WEAN 2.28
0.00 SE(NFAN) 0.00 0.00 SE(MEAN) 0.00
0.17 ST DEV 0.07 0.16 ST DEV 0.06
0.00 SE(SD) 0.00 0.00 SE(SD) 0.00

4.60 MINIMLM 1.81 5.30 MINIIhI• 2.09
5.70 MAXI"[J 2.24 6.30 MAXIUM 2.48

COU7. OF VARIATIC 3.3% COEFF. OF VARIATIIN 2.7%
SMrfYM- BETA I 0.22 SM= - EA I 0.20
KflIS- BA II 3.23 lIqm IS-- =A II 3.20

NLZ= OF SLTBJTE 1304 NEJ= OF SUTBJECIS 1003

~?NT=~' MlQIS = E

4.73 isr 1.86 5.44 1ST 2.14
4.76 2ND 1.87 5.48 2ND 2.16
4.78 3RD 1.88 5.50 3RD 2.17
4.82 5TH 1.90 5.54 5Th 2.18
4.83 10TH 1.92 5.59 10MIH 2.20
4.92 15Th 1.94 5.62 15Th 2.21
4.95 20Th 1.95 5.65 20MM 2.23
4.98 25TH 1.96 5.68 25TH 2.23
5.01 30Th 1.97 5.70 30TH 2.24
5.03 35TH 1.98 5.72 35TH 2.25
5.05 40Uh 1.99 5.74 40TH 2.26
5.08 45TH 2.00 5.76 45TH 2.27
5.10 50'I1 2.01 5.77 50Th 2.27
5.12 55TH 2.01 5.79 55TH 2.28
5.14 60Th 2.02 5.81 60TH 2.29
5.16 65Th 2.03 5.83 65Th 2.30
5.18 70TH 2.04 5.85 70TH 2.30
5.21 75MII 2.05 5.88 75TH 2.31
5.24 80am 2.06 5.90 80Th 2.32
5.27 85TH 2.07 5.94 85TH 2.34
5.31 90Th 2.09 5.98 90Th 2.35
5.38 95TH 2.12 6.05 95TH 2.38
5.44 97Th 2.14 6.10 97TH 2.40
5.48 98Th 2.16 6.14 98Th 2.42
5.55 99Th 2.19 6.21 99TH 2.44
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29-DIGIT 3 L{-N I=M7I1

The functiornl lernth of thM third digit calculated as the distance
between the tip of the digit (point 35) and the center of rotaticz, of the
first ritacarpo-rtilagreal joint, apprcirmatod by the distal transverse
palm cxrse, mcasred alcon the axis of the digit
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29-DIGIT 3 LINK LEN=

FEY=ISMAE

SLZ2,2M STAITISTICS THE SDIM4ARY STATISTCS

10.03 V'!AN 3.95 10.99 MEAN 4.32
0.02 SE(MEAN) 0.01 0.02 SE(MEAN) 0.01
0.64 Sr DEV 0.25 0.70 ST DEV 0.28
0.01 SE(SD) 0.00 0.02 SE(SD) 0.01

8.00 M f LfM 3.15 8.20 MINIMUM 3.23
12.30 VXIM(24 4.84 13.20 MAM2XJ3M 5.20

COEFF. OF VRIATICN 6.3% COEFF. OF VRIATIOCN 6.4%
SW RMR- BETA I 0.20 SY Y-DTA I 0.10
KIJRIcoIS-BETA II 3.07 KInIUIS-BETA II 3.27

NUMBE OF SBTJC 1304 NUMBER OF SUBJ= 1003

PERCENTIIES cn
CE= E= IN s -T CENIME•T IN=

8.63 IST 3.40 9.48 IST 3.73
8.79 2ND 3.46 9.64 2ND 3.79
8.89 3RD 3.50 9.74 3RD 3.83
9.02 5`1H 3.55 9.88 5TH 3.89
9.24 1011 3.64 10.11 m10h 3.98
9.38 15Th 3.69 10.26 1 4. 04
9.50 20TM 3.74 10.39 20TH 4.09
9.60 25TH 3.78 10.50 25TH 4.14
9.69 30TH 3.81 10.60 30M- 4.18
9.77 35TH 3.85 10.70 35TM 4.21
9.85 407H 3.88 10.79 40T1 4.25
9.93 4511H 3.91 10.88 45TH 4.28

10.01 50TH 3.94 10.97 50TH 4.32
10.09 55TH 3.97 11.05 557iM 4.35
10.17 60TH 4.00 11.14 60M11 4.39
10.25 6511.1 4.04 11.24 65TH 4.42
10.34 70T11 4.07 11.34 70Th 4.46
10.44 75TH 4.11 11.45 75TH 4.51
10.55 8011 4.15 11.57 8011 4.55
10.68 85Th 4.20 11.71 85TH 4.61
10.85 9011H 4.27 11.89 9011 4.68
11.11 951: 4.37 12.16 95TH 4.79
11.29 9711 4.44 12.34 97TH 4.86
11.42 98TH 4.50 12.48 98TH 4.91
11.65 99TH 4.58 12.68 99TH 4.99
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30-DIGIT 3 MVIACARPAL L M-IN H

An a~prcxiraticn of the palrar link lernth of the third digit, calculated
as the distace, along the axis of the digit, fran the center of rctatior
of the etacarpo-rlalangeal joint (approxinated by the distal transverse
palm crease) to the wrist crease baseline.
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30-DIGIT 3 MEMACAP.AL LINK 1.a111

SMALES M

Tmm SL7"4ARY STATISTICS I SUMMARY SEATISYICS
C , INCHES CENIMET= INCHES

7.81 MEAN 3.07 8.46 MEAN 3.33
0.02 SEO(EN) 0.01 0.02 SEQ(EAN) 0.01
0.56 ST DEV 0.22 0.60 ST IEV 0.24
0.01 SE(SD) 0.00 0.01 SE(SD) 0.01

5.80 N=.¶IfM 2.28 6.20 !1IK2M 2.44
9.80 Y=24!jm 3.86 10.40 MAXIMJM 4.09

COEFF. OF VARIAMICN 7.1% C0EFF. OF VARIATICN 7.1%
SYmiETRY-BETA I 0.21 SYMMZIRY- BETA I 0.03
K3RMSIS--ETA II 3.30 KJ=IS-BETA II 3.49

NL4BEF?, OF WBJECrS 1304 NUMB OF SUBJETS 1003

RiqLES
CaTEE INCHES C1'fl4EITRS INTCHES

6.56 ]ST 2.58 6.95 1ST 2.74
6.74 2ND 2.65 7.19 2ND 2.83
6.84 3RD 2.69 7.32 3RD 2.88
6.96 5mH 2.74 7.49 5Mh 2.95
7.14 10a 2.81 7.73 lam 3.04
7.26 15TH 2.86 7.87 157H 3.10
7.35 20CH 2.89 7.98 20111 3.14
7.43 25Th 2.92 8.08 25TH 3.18
7.50 30Th 2.95 8.16 30TH 3.21
7.57 35TH 2.98 8.23 35TH 3.24
7.64 40TH 3.01 8.31 40MH 3.27
7.70 45TH 3.03 8.38 45TH 3.30
7.77 50(1 3.06 8.45 5011 3.33
7.84 55Th 3.09 8.52 55T11 3.35
7.91 601H 3.11 8.59 60(1 3.38
7.99 651H 3.14 O.,, 6511 3.41
8.07 70TH 3.18 8.75 7M71 3.44
8.16 75Th 3.21 8.84 75TH 3.48
8.26 80(M 3.25 8.95 80TH 3.52
8.39 85TH 3.30 9.07 85TH 3.57
8.54 90TH 3.36 9.23 9011 3.64
8.78 95TH 3.46 9.49 95TH 3.74
8.93 97TH 3.51 9.66 9711 3.80
9.03 98Th 3.56 9.79 98TH 3.85
9.19 99TH 3.62 9.99 99TH 3.93

101



31-DIGITI 3 DISTAL PHALVX LIMCK MCM

An approximation of the link lenth of the distal phalanx of the third
digit, calculated as the distance betwcen the middle of the distal
interphalangeal joint (points 27 and 28) to the tip of the digit (point
35).
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31-DIGIT 3 DISTAL !RUAIJNX LI=K LL

FEZ=U N=S

THE SMý2AY STATISTICS H SE ,=1ARY ST rCSCNTMTR 13lmXZ c1?TM s INCHqES

2.55 MEAN 1.00 2.84 MEAN 1.12
0.01 SE(MEAN) 0.00 0.01 SE(MEAN) 0.00
0.21 ST DEV 0.08 0.23 ST DEV 0.09
0.00 SE (SD) 0.00 0.01 SE (SD) 0.00

2.10 MINI"MN 0.83 2.20 MINITh 0.87
3.40 bVOf4JM 1.34 4.10 MAXIf24 1.61

CODFF. OF VAR.T.ON 8.2% COEFF. OF VARIATION 8.2%
SYE1=-BErI I 0.08 SYMIEI7RY- BEOM I -0.01
KJRIOIS--ETA II 2.90 ENJLIIS-BEIrA II 3.03

NUMBER OF SUBJETS 1304 NUMBER OF SUBJECTS 1003

W~ILES PERCENT=CENTI METERTS INCHES C&TIE INCHiES

2.07 1ST 0.82 2.29 IST 0.90
2.13 2ND 0.84 2.35 2ND 0.93
2.16 3RD 0.85 2.39 3RD 0.94
2.20 5TH 0.87 2.45 5TH 0.96
2.28 101Im 0.90 2.54 10"-I 1.00
2.33 15TH 0.92 2.59 15TH 1.02
2.37 201H 0.93 2.64 20Th 1.04
2.40 257H 0.95 2.68 25TH 1.06
2.44 3011 0.96 2.72 30T1H 1.07
2.47 35TH 0.97 2.75 35TH 1.08
2.49 409M 0.98 2.78 4011 1.10
2.52 45"TH 0.99 2.81 45TH 1.11
2.55 501H 1.00 2.84 509m 1.12
2.57 55TH 1.01 2.87 55Th 1.132.60 60THd 1,02 2 .90 607Hd 1.14
2.63 65TH 1.04 2.93 651H 1.15
2.66 70TH 1.05 2.96 7011 1.17
2.69 705TH 1.06 2.99 75TH 1.18
2.73 80TH 1.07 3.03 801H 1 1.19
2.77 85TH 1.09 3.08 85TH 1.21
2.82 90T1 1.11 3.13 909H 1.23
2.90 95TH 1.14 3.22 95Th 1.27
2.95 97TH 1.16 3.27 97'H 1.29
2.99 98TH 1.18 3.32 98'H 1.31
3.05 99TH 1.20 3.39 99TH 1.33
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32-DIGIT 3 MEIAL PHAUANX LINK LEC

An approadiration of the link length of the medial pkalanx of the third
digit, caiculated as the distarx between the middle of the distal
interphalangcal joint (poirts 27 and 28) and t!-e middle of the prcxixal
interpilangeal joint (points 19 and 20).
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32--DIGIT 3 MEDIAL IMDAJANX LINK LEMCM

FM7 MAIES

THE S(2"LCY STATISTICS ME SMI STATISTICSLI ý- ESICE CENTIMET=R INCHES

2.51 -ZAN 0.99 2.64 MEAN 1.04
0.01 SE (FAN) 0.00 0.01 SE (MEAN) 0.00
0.27 ST DEV 0.3- 0.28 ST DEV 0.11
0.01 SE (SD) 0.00 0.01 SE (SD) 0.00

1.70 MINDI-M 0.67 1.90 MINIM1M 0.75
3.60 FAXDVM 1.42 3.70 MXD= 1.46

COEFF. OF VARIATION 10.9% COEFF. OF VARIATION 10.8%
SYIdE Y-BETA I 0.37 SYMETY-E I 0.28
M1TuOIS- EEMA Ii 3.31 L=WIS-BEA II 3.22

NUMBR OF SUBJECTS 1304 NUMBE OF SUBJECTS 1003

CS INCHES CENTIMETS INCHES

1.92 isr 0.76 2.00 1ST 0.79
1.99 2ND 0.78 2.08 2ND 0.82
2.03 3RD 0.80 2.13 3RD 0.84
2.09 5TH 0.82 2.19 5Mi 0.86
2.17 10am 0.86 2.29 1011 0.90
2.23 15Th 0.88 2.35 15Th 0.92
2.28 20TH 0.90 2.40 20TH 0.94
2.32 25TH 0.91 2.44 25TH 0.96
2.36 30CI 0.93 2.48 30TH 0.98
2.39 35TH 0.94 2.52 35TH 0.99
2.43 40T1 0.96 2.55 40TH 1.01
2.46 45TH 0.97 2.59 45TH 1.02
2.49 50TH 0.98 2.62 5011 1.03
2.53 55Th 1.00 2.66 55TH 1.05
2.56 60TH 1.01 2.69 6011 1.06
2.60 65TH 1.02 2.73 65TH 1.08
2.64 70TH 1.04 2.77 7011 1.09
2.68 75TH 1.06 2.82 75.H 1.11
2.73 80TH 1.08 2.87 8011 1.13
2.79 85TH 1.10 2.93 85Thi 1.15
2.87 9011 1.13 3.01 9011 1.19
2.99 95TH 1.18 3.13 95TH 1.23
3.07 97TH 1.21 3.21 971H 1.27
3.13 98TH 1.23 3.27 98TH 1.29
3.23 99TH 1.27 3.37 99TH 1.33
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33-DIGIT 3 PROXIXMJ PAIAX INK IDJfl

An arprcx dticn of the link length of the proxiral phalanx of the third
digit, calculated as the distance between the middle of the proxral
interphalangeal joint (points 19 and 20) and the center or rotaticn of the
metacaxo-phalangeal ,oint (approximated by the distal tranzver-e palm
crease), measured alcr the axis of the digit.
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33-DIGIT 3 PROXIMAL FRIAIANX LINK 12Ih

FLES AS

TH SM11ARY STATU=CS THE SUMMARY SMTI CS

TM hERS IN= ES CrIME S INCHES

4.97 MEAN 1.96 5.48 MEAN 2.16
0.01 SE(MEAN) 0.00 0.02 SE(IEAN) 0.01
0.44 ST DEV 0.17 0.50 sT BEV 0.20
0.01 SE(SD) 0.00 0.01 SE(SD) 0.00

3.70 MINI=lM 1.46 4.00 NINIK2M 1.57
7.00 IMAXI4UM 2.76 7.90 MAXDM 3.11

CDEFF. OF VAR/I1TION 8.8% COEFF. OF VARIATICI 9.1%
S7BlfIR-EEIA I 0.43 SYMh -- BETA I 0.46
NJPI•SIS-BLMA II 4.34 IaRIDSIS-BE II 4.13

NUMBE OF SUMB=ECT 1304 NUM3ER OF SUBJETS 1003

PER=ILES NTIIZS
CENTD-TERS INCHES CETL2 INCHES

3.95 IST 1.55 4.40 1ST' 1.73
4.09 2ND 1.61. 4.52 2ND 1.78
4.18 3RD 1.65 4.60 3RD 1.81
4.29 5TH 1.69 4.71 5Th 1.85
4.45 10TH 1.75 4.87 10TH 1.92
4.56 15TH 1.79 4.98 15Th 1.96
4.63 20TH 1.82 5.07 20Th 2.00
4.70 25TH 1.85 5.15 25TH 2.03
4.76 30Th 1.87 5.22 30'rH 2.05
4.81 35TH 1.89 5.28 35Th 2.08
4.86 40UM 1.91 5.34 40Th 2.10
4.91 45Th 1.93 5.40 45TH 2.13
4.95 5011 1.95 5.46 50Tm 2.15
5.00 55Th 1.97 5.51 55TH 2.17
5.05 60TH 1.99 5.57 60TM 2.19
5.10 65TH 2.01 5.64 657H 2.22
5.16 70Th 2.03 5.71 7011 2.25
5.22 75TH 2.06 5.78 75TH 2.28
5.30 80am 2.09 5.87 80am 2.31
5.39 85TH 2.12 5.97 85Th 2.35
5.51 90TH 2.17 6.11 90111 2.40
5.72 951H 2.25 6.33 95TH 2.49
5.88 971IH 2.31 6.49 971H 2.55
6.01 98TH 2.36 6.61 987H 2.60
6.23 99111 2.45 6.83 99TH 2.69
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34-DIGIT 4 LIED=

The ler-th of the fourth digit calculated as the distance between the
digit's tip (point 36) and its base (point 11).

108



34-DIGIT 4 IZ>GIH

FEMALES MS

THE SU•Z21ARY STATISTIM THE Sv STATSTIa3
CETMTR INHS CENTIMqETER INCHES

7.22 MEAN 2.84 7.92 MEAN 3.12
0.01 SE(NEAN) 0.01 0.02 SE(NEAN) 0.01
0.50 ST DEV 0.20 0.52 ST DEV 0.21
0.01 SE(SD) 0.00 0.01 SE(SD) 0.00

5.50 MINIMUM 2.17 6.20 MIIM 2.44
S.00 NAXIMJM 3.54 10.30 fLNU4 4.06

CO=F. OF VARIATION 6.9% OEFF. OF VARIATIrN 6.5%
SýN.1tVY- EE-"A I 0.16 SY'E4I- BfETA I 0.19
rIr =rc(T- BEM II 2.97 YtItrIS- BE7TA II 3.42

NLUME-q CF SUBJECI'S 1304 NU4E1z OF SUBJECTS 1003

•TILES ENI
rI NCT=S INCES c~m' =INCHES

,.16 iST 2.42 6.75 1ST 2.66
'3.26 2ND 2.46 6.89 2ND 2.71
o.32 3RD 2.49 6.97 3RD 2.75
S.42 5TH 2.53 7.09 5RIM 2.79
6.58 10TH 2.59 7.26 l0am 2.86
6.70 15TH 2.64 7.38 15TH 2.91
6.79 20]]I 2.67 7.48 20Th 2.94
6.87 25TH 2.71 7.56 25TH 2.98
6.95 30TH 2.74 7.64 30IM 3.01
7.02 35TH 2.76 7.71 35-TH 3.03
7.08 40TH 2.79 7.77 40TH 3.06
7.15 45Th 2.81 7.84 45TH 3.09
7.21 50TM 2.84 7.90 50TH 3.11
7.27 55TH 2.86 7.97 55TH 3.14
7.34 60'IH 2.89 8.04 60IH 3.16
7.41 65TH 2.92 8.11 65TH 3.19
7.48 70Th 2.94 8.18 70TH 3.22
7.55 75TH 2.97 8.26 75TH 3.25
7.64 80TH 3.01 8.36 80Th 3.29
7.74 85IH 3.05 8.46 85TH 3.33
7.87 90Th 3.10 8.60 90M 3.38
8.06 95TH 3.17 8.80 957H 3.46
8.19 97TH 3.22 8.92 97Th 3.51
8.28 9801 3.26 9.01 98T1H 3.55
8.43 99TH 3.32 9.15 99Th 3.60
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35--DIGIT 4 HM•U

The par -diic.dr distance fran the tip of digit 4 (point 36) to the wrist
crease base line.
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35-DIGIT 4 HEIGHT

FlýýALES VALES

THE SM-779 STATISTICS IE RY STATISrICSMqil- INCHES CTAý=MTES INCHES

16.46 METAN 6.48 18.02 MEAN 7.09
0.03 SE(MEAN) 0.01 0.03 SE(MEMN) 0.01
0.96 Sr DEV 0.38 1.01 ST DEV 0.40
0.02 SE(SD) 0.01 0.02 SE(SD) 0.01

13.00 MINI24 5.11 13.20 MINIMIM 5.20
19.70 126CM-M 7.76 22.30 MXDM 8.78

COEFF. OF VARIATICN 5.8% COEFF. OF VARIMTICK 5.6%
SY= - BETA I 0.17 SYKEI--ETA I 0.21
KIYRJSIS- BETA II 3.16 ILJRItSIS- BETA II 4.20

NT1= OF SUBJECIS 1304 NU= OF SJBJECIS 1003

MECNILES TCrIE
SINCHa ES CIR IM EM INCHES

14.44 1ST 5.69 15.72 1ST 6.19
14.65 2ND 5.77 16.07 2ND 6.33
14.78 3RD 5.82 16.27 3RD 6.41
14.97 5TH 5.89 16.51 5TH 6.50
15.27 10I1 6.01 16.84 10TH 6.63
15.48 115TH 6.09 17.05 15TH 6.71
15.65 20Th 6.16 17.21 20Th 6.78
15.80 25TH 6.22 17.35 25TH 6.83
15.93 30Th 6.27 17.48 30I! 6.88
16.06 35Th 6.32 17.60 35TH 6.93
16.18 40WH 6.37 17.72 40TH 6.97
16.30 45T1H 6.42 17.83 45Mh 7.02
16.42 50TH 6.47 17.95 5011 7.07
16.54 55TH 6.51 18.07 55TH 7.11
16.67 60TH 6.56 18.20 60Th 7.3.6
16.80 65TH 6.61 18.33 65Th 7.22
16.93 70TH 6.67 18.48 70T1H 7.27
17.08 75TH 6.73 18.64 75TH 7.34
17.25 80TH 6.79 18.83 80TH 7.41
17.45 851H 6.87 19.05 85TH 7.50
17.71 901H 6.97 19.34 90TH 7.62
18.09 95TH 7.12 19.78 95TH 7.79
18.34 97Th 7.22 20.06 97TH 7.90
18.53 98TH 7.30 20.26 98MI 7.97
18.83 99Th 7.41 20.55 99tH 8.09
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36-DIGIT 4 TIP TO KRIST CREASE LEWI

The distanc-e from the tip of digit 4 (point 36) to the wrist crase bas,-
line reasured alcrg the digit's central axis.
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36-DIGIT 4 TIP TO WRIST CMASE IENGTF1

FEAIIS MMES

THE SUMAIRY STATISTIS TE SUMMAY STATICSCE=IMT=R INCHES CEIIEM INCHES

16.89 MEAN 6.65 18.50 MEAN 7.28
0.03 SE(MEAN_) 0.01 0.03 SE (MEAN) 0.01
0.98 ST DEV 0.38 1.02 ST DEV 0.40
0.02 SE(SD) 0.01 0.02 SE(SD) 0.01

13.80 MI42M 5.43 14.30 NINIhUM- 5.63
20.30 MAXIMUM 7.99 22.70 MA)XýIM 8.94

ODEFF. OF VARIATION 5.8% COEFF. OF VAR!ATION 5.5%
SYa4=EY-BETA I 0.23 SY E-BETA I 0.27
NRIOSIS- EEIA II 3.13 K1JRIC6IS- BETA II 3.74

NUMBER OF SUBJECTS 1304 NU= OF SUBJECTS 1003

PRCNTIES
CrnMmE S INCES CrIME INCHES

14.83 1ST 5.84 16.26 1ST 6.40
15.05 2ND 5.93 16.57 2ND 6.52
15.19 3RD 5.98 16.75 3RD 6.59
15.38 5TH 6.06 16.98 57H 6.68
15.69 10am 6.18 17.30 10am 6.81
15.89 15TH 6.26 17.51 15TH 6.89
16.06 20 1H 6.32 17.68 2011 6.96
16.21 25TH 6.38 17.82 25TH 7.02
16.:5 30TH 6.44 17.95 301H 7.07
16.47 25Mh 6.49 18.07 35TH 7.12
16.60 40TH 6.53 18.19 40UMd 7.16
16.72 45TH 6.58 18.31 451H 7.21
16.84 50Th 6.63 18.43 50TH 7.26
16.96 55TH 6.68 18.55 559H 7.30
17.09 60TH 6.73 18.68 60TH 7.36
17.22 65TH 6.78 18.82 65TH 7.41
17.37 7011 6.84 18.96 7011 7.47
17.53 75TH 6.90 19.13 75TH 7.53
17.70 80TH 6.97 19.31 80TH 7.60
17.92 95TH 7.05 19.54 857H 7.69
18.19 90111 7.16 19.83 901H 7.81
18.59 95Th 7.32 20.27 95TH 7.98
18.86 977H 7.42 20.55 97TH 8.09
19.05 98TH 7.50 20.76 98TH 8.17
19.36 99TH 7.62 21.08 99TH 8.30

113



37-DIGIT 4 PROXIMIL Ik PANiL JOINT READIR

The breadth of the proxiial interh.alarneal joint calculated as the
distarce between points 21 and 22.
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37-DIGIT 4 PROAXIL TFIWA 2AL JODY2 MEADIH

THE SUMMARY S STICS THE SUVRY STATISdICS
CMMfMETERS INMES CENTUly IN=HE

1.84 MEAN 0.72 2.14 MEAN 0.84
0.00 SE(NESM) 0.00 0.00 SE (MFNAN) 0.00
0.12 ST MV 0.05 0.15 ST CV 0.06
0.00 SE (SD) 0.00 0.00 SE (SD) 0.00

1.50 MINII,2M 0.59 1.70 MLN-J24 0.67
2.30 MAXLINM 0.91 2.60 MAXIWJ-M 1.02

COEFF. OF VARIATION 6.7% COEFF. OF VARAiC 6.9%
SY"S=-BErTA I .44 SYMM='mY- BETA I 0.29
KMIMIS-BEMA II 3.56 IJKRICIS- BMTA I1 3,08

NUGMER OF SUBIEI-S 1304 NUMBER OF SUBJECIS 1003

PERCENqT=E PERCENT
CErrLMs MS auS CIME= INCTS

1.57 ISr 0.62 1.81 1ST 0.71
1.60 2ND 0.63 1.85 2ND 0.73
1.62 3RD 0.64 1.88 3RD 0.74
1.64 5Mh 0.65 1.91 5TH 0.75
1.69 10Th 0.66 1.96 10am 0.77
1.71 15TH 0.67 1.99 1 0.78
1.74 20TH 0.68 2.01 20Th 0.79
1.75 25TH 0.69 2.04 25T H 0.80
1.77 30TH 0.70 2.06 30TH 0.81
1.79 35Th 0.70 2.08 35TH 0.82
1.80 40'I1 0.71 2.09 40TH 0.82
1.82 45Mf 0.72 2.11 45TH 0.83
1.83 50Th 0.72 2.13 50MH 0.84
1.85 55Th 0.73 2.15 55Th 0.85
1.86 60Th 0.73 2.17 60TH 0.85
1.88 65Th 0.74 2.19 65M11 0.86
1.90 7011H 0.75 2.21 701H 0.87
1.91 75TH 0.75 2.24 75TH 0.88
1.94 80XH 0.76 2.26 80MH 0.89
1.96 85TH 0.77 2.30 85TF. 0.90
2.00 90TM 0.79 2.34 90M1 0.92
2.06 95TH 0.81 2.41 95TIh 0.95
2.10 97TH 0.83 2.45 97TH 0.96
2.13 98Th 0.84 2.48 98Th 0.98
2.19 99Th 0.86 2.53 99TH 1.00
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38-DIGIT 4 P1M)XIMAL INI PHIU) L JOINT CIT1,9

Dimension was calculated frown miltivariate regression equations based upon
calculated values for digit 4 Proximal Interphalangeal Joint Breadth
(D4PIP) and digit 4 Distal Interphalangeal Joint Breadth (D4DIP).
Separate equations were derived for the two sexes, based on the
measurements of 283 men and 554 women.

All equation values are in millimeters.

MKLES: DP4CIR = 0.95 D4PIP + 0.44 D4DIP + 36.42 SEE=2.83 R2=.33
FEMALES: DP4CIRC = 1.10 D4PIP + 0.68 D4DIP + 24.40 SM=2.27 R2=.42
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38-DIGIT 4 PROXIMAL I•*1•XAIArEAL JOINT 0CLZAFFIKSE

FLM=IE MALES

ME SUMM4ARY SIATisrICS THE SUNIA STATISTICS

5.74 MEAN 2.26 6.49 MEAN 2.55
0.01 SE(MEAN) 0.00 0.01 SE(NEAN) 0.00
0.19 ST DEV 0.08 0.19 ST EEV 0.07
0.00 SE (SD) 0.00 0.00 SE (SD) 0.00

5.20 MINIM4 2.05 5.90 MIfU,-,N, 2.32
6.50 NA1C 2.26 7.20 MA! •,2 2.83

COEFF. OF VARIATIC 3.4% COEFF. OF VARIATICt 2.9%
SYV4II Y--BEM I 0.39 SY21MA-=- ET I 0.26
K3RrCSIS--ETA II 3.51 EJRItSIS-- fT II 3.18

NUMEER OF SUBJECTS 1304 NUMER OF SUBJECIS 1003

PER•DrfILESPERM•IT=Z

5.36 IST 2.11 6.09 1ST 2.40
5.39 2ND 2.12 6.13 2ND 2.41
5.40 3RD 2.13 6.16 3RD 2.42
5.43 5TH 2.14 6.19 5TH 2.44
5.49 I11 2.16 6.25 lam! 2.46
5.53 15TH 2.18 6.29 15711 2.47
5.56 20T1 2.19 6.32 20TM 2.49
5.59 25TH 2.20 6.35 25TH 2.50
5.62 301! 2.21 6.37 3011 2.51
5.65 35TH 2.22 6.40 35TH 2.52
5.67 40U! 2.23 6.42 40ME 2.53
3.70 45TH 2.24 6.45 457H 2.54
5.72 50MH 2.25 6.47 50Th 2.55
5.74 55TH 2.26 6.50 55TH 2.56
5.77 60TH! 2.27 6.53 601H 2.57
5.80 65Th 2.28 6.55 65TH 2.58
5.83 701H 2.29 6.58 70TH 2.59
5.86 75TH 2.31 6.62 75TH 2.61
5.89 8011 2.32 6.65 8Sam 2.62
5.94 85TH 2.34 6.70 85Th 2.64
5.99 90111 2.36 6.75 907H 2.66
6.08 95TH 2.39 6.83 95111 2.69
6.14 97TH 2.42 6.87 971H 2.71
6.19 98'11 2.44 6.90 98"11 2.72
6.27 9971! 2.47 6.94 99TH 2.73
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39-DIGIT 4 DISTAL Ij•TL'jV L JOINT BREADTH

The breadth of the distal interphalangeal joint calculated as the distance
between points 29 and 30.
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39-DIGIT 4 DISTAL fE AIANGEAL JOINT ERAADIH

FIIV.AE2 MALS

IHE SLZýRY STAT ICS ME STA1Am SLA2ISTICS
CrIErF INCHES CmalTTERSS

1.58 MEAN 0.62 1.85 MEAN 0.73
0.00 SE (MEAN) 0.00 0.00 SE (EAN) 0.00
0.11 ST OEV 0.05 0.14 ST EV 0.06
0.00 SE (SD) 0.00 0.00 SE (SD) 0.00

1.30 MINIMM 0.51 1.30 M NJl 0.51
2.10 MAXIMJM 0.83 2.40 MAXK-.M2 0.94

CIOEFF. OF VARIATION 7.3% COEFF. OF IvAIATFION 7.8%
SYn=--BmA I 0.45 SYM Y- ETA I 0.33
1KJRIWIS-BETA II 3.79 K1J1=SIS-BETA II 3.71

NUMBq OF SUBJECIS 1304 NUMM OF SUBJECTS 1003

PERCENTILES P :In
CERi'4IiRS= INCHlES CENTIE= INCS

1.33 IST 0. '2 1.52 LST 0.60
1.35 2ND 0.53 1.56 2ND 0.61
1.37 3RD 0.54 1.58 3RD 0.62
1.39 5Th 0.55 1.62 gm 0.64
1.43 10TH 0.56 1.67 10TH 0.66
1.46 15Th 0.57 1.70 15TH 0.67
1.48 20Th 0.58 1.73 20TH 0.68
1.50 25TH 0.59 1.75 25TH 0.69
1.51 301H 0.60 1.77 30TH 0.70
1.53 35TH 0.60 1.79 35TH 0.70
1.54 40TH 0.61 1.81 40TH 0.71
1.56 45Th 0.61 1.82 45TH 0.72
1.57 50TH 0.62 1.84 5011 0.72
1.59 55TH 0.62 1.86 55TH 0.73
1.60 601H 0.63 1.88 601H1 0.74
1.62 657H 0.64 1.89 65TH 0.75
1.63 70TIH 0.64 1.91 707H 0.75
1.65 757H 0.65 1.94 75TH 0.76
1.67 8011 0.66 1.96 807H 0.77
1.69 85r1H 0.67 1.99 85IH 0.78
1.73 90T1 0.68 2.03 90TH 0.80
1.78 95TH 0.70 2.10 95TH 0.83
1.82 97TH 0.72 2.15 97TH 0.85
1.85 98Th 0.73 2.19 98TH 0.86
1.90 99TH 0.75 2.26 99TH 0.89
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40-DIGIT 4 DISTAL INPHA EAL JOINT CnZMI-=RM

Dir-nsion was calculated fromn multivariate rress'- equatircAs based upon
calculated valucs for digit 4 Prcxinal Inte rpalanr.;l Joint Breadth
(D4PIP) ard digit 4 Distal Interpalangaal Joint Breadth (D4DIP).
Separate equations were derived for the two sexes, based an the
reasure.ents of 283 men and 554 women.

All equation values are in millimeters

17JES: D4DCfl= = 0.30 D4PIP + 0.68 D4DIP + 34.83 SED-2.57 R2=.22
FI2iES: D4DCI= = 0.57 DNPIP + 0.95 D4DIP + 21.36 SEE=2.02 R2=.38
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40-DIGIT 4 DISTAL INTERIH1ANiaEAL JOINT CIRa4MER=

FE~rg muS-

lIESUARY STATISTICS ME ZJRY STTI1CS
CE.'M=INCHES CE!rD&7EFIS DiNQES

4.68 MEAN 1.84 5.38 MEAN 2.12
0.00 SE(MEAN) 0.00 0.00 SE(MEAN) 0.00
0.16 ST DEV 0.06 0.13 ST DEV 0.05
0.00 SE(SD) 0.00 0.00 SE(SD) 0.00

4.20 MfNl2M 1.65 4.90 MININL,1M 1.93
5.30 MAXIMUM 2.07 5.90 MU24MM 2.32

CDEFF. OF VRIATIIN 3.4% 0DEFF. OF VARIATIN 2.5%
SYK MY- BEMA I 0.39 SY)02"2TY- BETA I 0.27
ID-R1SIS-BE•TA II 3.57 UISl3 tis-E-A II 3.43

NUMBER OF SUBJECIS 1304 NUMBER OF SUBJECIS 1003

PER•ILES PE2"I=ES
C-RIs INCHES CENTIMET=S INCHES

4.32 IST 1.70 5.06 IST 1.99
4.36 2ND 1.71 5.10 2ND 2.01
4.38 3RD 1.72 5.12 3PD 2.02
4.41 52H 1.74 5.15 5TH 2.03
4.47 i010h 1.76 5.20 10a 2.05
4.50 15TH 1.77 5.23 15TH 2.06
4.53 20Th 1.79 5.26 20TH 2.07
4.56 25TH 1.80 5.28 25TH 2.08
4.59 30TH 1.81 5.30 30MI 2.09
4.61 35TH 1.81 5.32 35TH 2.09
4.63 40TH 1.82 5.33 40TH 2.10
4.65 45Th 1.83 5.35 45Th 2.11
4.67 50TH 1.84 5.37 50TM 2.11
4.69 55TH 1.85 5.39 55TH 2.12
4.71 60TH 1.85 5.40 60TH 2.13
4.73 65TH 1.86 5.42 65T1 2.13
4.75 70TH 1.87 5.44 70Th 2.14
4.78 75TH 1.88 5.46 752H 2.15
4.80 8021 1.89 5.49 80MH 2.16
4.84 85TH 1.90 5.52 8521 2.17
4.88 90TH 1.92 5.56 9021 2.19
4.95 95TH 1.95 5.62 95TH 2.21
5.01 97TH 1.97 5.66 9721 2.23
5.05 98TH 1.99 5.69 98W. 2.24
5.13 99'11 2.02 5.73 99TH 2.26
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41-DIGIT 4 LINK LUNGTh

The furcticnal length of the fourth digit calculated as the distane
betwcc the tip of the digit (point 36) and the cnter of rotation of the
first metacarpo-zlangeal joint, approxvmated by the distal transverse
palm crease, measured along the axis of the digit.
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41-DIGIT 4 INK II1

THE StaRY SrATIrI=CS THE SL RY SLATISTICS
arNTE•-rERS INC=IS aFIrD INCHES

9.73 EVAN 3.83 10.69 MEAN 4.21
0.02 SE (M FA) 0.01 0.02 SE (MEAN) 0.01
0.59 ST =,J 0.23 0.65 ST LEV 0.25
0.01 SE(SD) 0.00 0.01 SE(SD) 0.01

7.90 MINIM12 1.90 8.30 MINIMN 3.27
11.90 MAXIm 4.69 13.50 MAXIKW3M 5.31

OOEFF. OF VARIATION 6.1% COEFF. OF VARIATION 6.1%
SYvFls1mY-BEITA I 0.23 SYY124EI=Y-BETA I 0.17
ILuIEis- BETA II 2.99 ICJFCWIS- ETA II 3.43

NUMBER OF SUBTECIS 1304 NUMBER OF SUBJECIS 1003

CENVMTErS INCME CENIIM,9TER IN=HE

8.50 .1ST 3.34 9.28 1ST 3.65
8.61 2ND 3.39 9.43 2ND 3.71
8.68 3RD 3.42 9.53 3RD 3.75
8.80 5Th 3.46 9.67 5mh 3.81
8.98 101H 3.54 9.88 laH 3.89
9.11 157H 3.59 10.03 15i1 3.95
9.22 20TH 3.63 10.15 20TH 3.99
9.32 25-M 3.67 10.25 25Th 4.04
9.40 30Th 3.70 10.34 30TH 4.07
9.48 35TH 3.73 10.43 35-h 4.11
9.56 40X11 3.76 10.51 407Th 4.14
9.64 45TH 3.79 10.59 45TH 4.17
9.71 5011 3.82 10.67 50Th 4.20
9.79 55TH 3.85 10.75 5551H 4.23
9.86 60MH 3.88 10.84 60Th 4.27
9.94 65TH 3.91 10.92 65TH 4.30

10.03 70TH 3.95 11. 01 7011 4.33
10.12 7551H 3.98 11.11 75TH 4.37
10.22 80TM 4.03 .11.22 80'M 4.42
10.35 85TH 4.07 11.35 85TH 4.47
10.50 90TH 4.14 11.52 90T1 4.53
10.74 95Th 4.23 11.77 9511 4.63
10.90 97TH 4.29 11.94 97Th 4.70
11.02 98Th 4.34 12.07 98Th 4.75
11.22 99TH 4.42 12.27 99TH 4.83
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42-DIGIT 4 MTACARPAL LINK L4GMI

An approxim.ation of the paL-ar link. lerngth of the fourth digit, calculated
as the distzince, along the axis of the digit, frtn the center of rotation
of the metacarpo-phalarneal joint (approximated by the distal transverse
palm crease) to the wrist crease baseline.
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42-DIGIT 4 M=TACARIPAL LINrK WM

F•?JJ•MALES

11E S• STATIS1ICS ThE SUMARY S =TICS
Mý E• -p&R INCHES C•TAý ýI• INCH-ES

7.16 I-VO 2.82 7.81 MEAN 3.080.01 SE( _-%N) 0.01 0. 02 SE(M) 0.01
0.53 ST DEV 0.21 0.56 ST DEV 0.22
0.01 SE(SD) 0.00 0.01 SE(SD) 0.00

5.20 MINIM'M I. 10 5.90 mnumm 2.32
9.00 MAXIXMh1M 3.54 9.70 XFl.4 3.82

COEFF. OF VARIATION 7.5% OOEFF. OF VARIArICH 7.2%
SYFI Y--ETA I 0.21 SYME -- BEIA I 0.11

ISjIS--E II 3.17 1qJRITZIS--ETA II 3.16

h'Ul =- OF SUBJECTS 1304 WTMR OF SUBJ=I 1003

CT IF INCHES TahE'1T= 3PI=S

5.99 1ST 2.36 6.49 1ST 2.56
6.14 2ND 2.42 6.67 2ND 2.63
6.23 3RD 2.45 6,78 3RD 2.67
6.34 5TH 2.50 6.92 5TH 2.72
6.51 10TH 2.56 7.12 10T1 2.80
6.62 15TH 2.61 7.25 15TH 2.85
6.71 20TH 2.64 7.35 20TH 2.89
6.79 25TH 2.67 7.43 2511 2.93
6.87 30TH 2.70 7.51 30111 2.96
6.03 35TH 2.73 7.58 357H 2.99
7.00 4011 2.76 7.65 4011 3.01
7.06 451H 2.78 7.72 45Th 3.04
7.13 5Ua1 2.81 7.79 50TH 3.07
7.20 55TH 2.83 7.86 55TH 3.09
7.26 60TH 2.86 7.93 60T1 3.12
7.34 65Th 2.89 8.01 65TH 3.15
7.42 70TH 2.92 8.09 7011 3.19
7.50 75TH 2.95 8.18 7511H 3.22
7.60 8011 2.99 8.28 80TH 3.26
7.72 85TH 3.04 8.40 85TH 3.31
7.87 90T1H 3.10 8.56 9011 3.37
8.10 95T1H 3.19 8.79 95M1 3.46
8.25 97TH 3.25 8.93 977H 3.52
8.35 98TH 3.29 9.04 98TH 3.56
8.52 99TH 3.35 9.20 9911 3.62
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43-DIGIT 4 DISTAL PiALANX LINK M-IH

An ap.p-rcxaticn of ths link lernth of the distal phalanx of-bhe fcurth
digit, calculated as the distance between the middle of the distal
inteý,-ýlangzal joint (points 29 a'd 30) to the tip of the digit (point
36).
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43-DIGIT 4 DISTAL UAMiNX L=M

FEAE 19=E

T SLZ.%VuRY SLTA2SICS M4E SUMMARY STATIMfCS
CENTLM7EFES IR CE~iri'JmLT INCI-ES

2.61 MEAN 1.03 2.96 WEAN 1.17
0.01 SE (IE_,) 0.00 0.01 SE (MEN) 0.00
0.22 ST LV 0.09 0.24 ST DEV 0.10
0.00 SE (SD) 0.00 0.01 SE (SD) 0.00

1.90 mINm 0.75 1.90 mim1DLN 0.75
3.30 MAXIFUM 1.30 3.80 MA)I•24 1.50

C0EFF. OF VARIATICN 8.4% COEFF. OF VARIATICN 8.2%
SY"EmRY-B=fl I 0.12 S-OI-Tam 1 -0.14
KJIJ=IS-BETA II 3.23 K]RrCSIS- BETA II 3.37

NUMBER OF SUBJECIS 1304 NUMEM OF SUBJ= 1003

P PNTIIE In=
C=nYI' n2CaEM C IN=

2.09 1ST 0.82 2.36 1ST 0.93
2.16 2ND 0.85 2.44 2ND 0.96
2.20 3RD 0.86 2.49 3RD 0.98
2.25 5TH 0.89 2.56 51H1 1.01
2.33 10TH 0.92 2.65 10TH 1.04
2.38 15TH 0.94 2.72 15Th 1.07
2.42 20ME 0.95 2.76 20Th 1.09
2.46 25TH 0.97 2.81 25TH 1.10
2.49 30M1 0.98 2.84 301H 1.12
2.52 35TH 0.99 2.88 35TH 1.13
2.55 40TH 1.00 2.91 40TH 1.14
2.58 45Th 1.01 2.94 45TH 1.16
2.60 50TH 1.02 2.97 50M1 1.17
2.63 550h 1.04 3.00 55Th 1.18
2.66 60T1H 1.05 3.03 601H 1.19
2.68 65TH 1.06 3.06 65TH 1.20
2.72 7011 1.07 3.09 70TM 1.22
2.75 751H 1.08 3.12 75TH 1.23
2.79 80T1 1.10 3.16 80TH 1.24
2.83 85TH 1.11 3.21 85TH 1.26
2.89 901H 1.14 3.26 90TH 1.29
2.98 95TH 1.17 3.35 95T1 1.32
3.03 97TH 1.19 3.41 971H 1.34
3.08 98Th 1.21 3.45 98Th 1.36
3.15 99Th 1.24 3.52 99Th 1.38
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44-DIGIT 4 MDIAL PILUANX LL4K ENG'IM

An apprcxiration of the link lergth of the radial phalanx of the fourth
digit, calculated as the distanc bet n the midrlle of the distal
intertalcvn-geal joint (points 29 and 30) and the middle of the proxizal
interpalangeal joint (points 21 and 22).
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44-DIGIT 4 MEDIAL iIANX LNK LENTH

}YMAIZS AIES

nhE SLZRY STATSTICS T HE SL21ARY STATISTICS
Crfl = INCE' INCHES

2.28 MEAN 0.90 2.43 MEAN 0.96
0.01 SE (MEAN) 0.00 0.01 SE (MEW) 0.00
0.26 ST LEV 0.10 0.26 ST DEV 0.10
0.01 SE(SD) 0.00 0.01 SE(SD) 0.00

1.60 MIlmaNf 0.63 1.60 MIN-IKE 0.63
3.50 MIN 1.38 3.50 MIM[ 1.38

C0EFF. OF VARITN 11.6% COEFF. OF VARIATION 10.9%
SMI,•YRY- BE1A I 0.42 SYal4=Y- BETA I 0.30
IURRISIS- BETA II 3.56 14J=RICIS-BEIA II 3.54

NUM= OF SUBJECTS 1304 NUM2BE OF SUBJECTS 1003

PERCENTILES N•mT=LE
cai=I INCHE CE~a'rlm=iS IN14-IES

1.71 mST 0.67 1.84 IST 0.72
1.77 2ND 0.70 1.91 2ND 0.75
1.82 3RD 0.71 1.95 3RD 0.77
1.87 511 0.74 2.01 5TH 0.79
1.96 10TH 0.77 2.10 10TH 0.83
2.01 15TH 0.79 2.•16 15TH 0.85
2.06 20Th 0.81 2.21 2011 0.87
2.10 25TH 0.83 2.25 25TH 0.89
2.13 30M1 0.84 2.28 30TH 0.90
2.17 35TH 0.85 2.32 35TH 0.91
2.20 40T11 0.87 2.35 40Th 0.93
2.23 45TH 0.88 2.38 45TH 0.94
2.26 50Th 0.89 2.42 50Th 0.95
2.30 557H 0.90 2.45 55TH 0.96
2.33 60TH 0.92 2.48 60TH 0.98
2.37 651h 0.93 2.51 65Th 0.99
2.40 70TH 0.95 2.55 70TH 1.00
2.44 75Mi 0.96 2.59 75TH1 1.02
2.49 80TH 0.98 2.64 80TH 1.04
2.55 85TH 1.00 2.69 85TH 1.06
2.63 90TH 1.03 2.77 90Th 1.09
2.74 95T1H 1.08 2.88 95TH 1.13
2.82 97TH 1.11 2.96 971iH 1.16
2.88 98TH 1.14 3.02 981H 1.19
2.98 99TH 1.17 3.12 99TH 1.23
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45-DIGIT 4 PROXflt. IIALANX LNW LMI

An apprixzration of th.• link length of the proximal [rlaanx of the fourth
digit, calculated :. the distarce betwen the middle of the prcximal
inter alngeae joint (points 21 and 22) and the center or rotation of the
metacarpo-phalarngeal joint (approxirated by the distal transverse palm
crease).
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45-DIGIT 4 PROXIML PfVAtANX LMK tEWI

F-z•vaES MA=L

TME • •rv TIS'LTIcs THE SUMMARY STATISICS
CERInMML=• INHE CErMTSICE

4.84 MEAN 1.91 5.29 MEAN 2.08
0.01 SE(IMAN) 0.00 0.01 SE(MEAN) 0.00
0.34 Wr DEV 0.13 0.40 ST DEV 0.16
0.01 SE (SD) 0.00 0.01 SE (SD) 0.00

3.70 NINlVM 0.39 4.00 1INI2TJM 1.57
6.00 bXJM 2.36 6.80 MAXIVEM 2.68

ODEFF. OF VARIATION 7.1% ODEFF. OF VARIATION 7.5%
SYMMIY- BETA I 0.17 SMS - EEA 1 0.19
KJRI0SIS--EEI II 3.08 KDRIWIS-BEM II 3.15

NLZBER OF SUBJ=ECI 1304 NEMBER OF SUBJECrS 1003

PE4r EIuS Ncr=ITS
CvLMu,•M±MS INICHS CENTIMTERS INM•ES

4.06 1ST 1.60 4.44 1ST 1.75
4.17 2ND 1.64 4.53 2ND 1.78
4.23 3RD 1.66 4.58 3RD 1.80
4.31 5TH 1.70 4.66 5Th 1.84
4.42 10Th 1.74 4.79 10am 1.89
4.50 15TH 1.77 4.88 15TH 1.92
4.56 20TH 1.79 4.95 20M1 1.95
4.61 25TH 1.81 5.02 25T1H 1.98
4.66 30TH 1.83 5.08 30TH 2.00
4.70 35TH 1.85 5.13 35TH 2.02
4.74 40TH 1.87 5.18 4011 2.04
4.78 45Th 1.88 5.23 45TH 2.06
4.83 50Th 1.90 5.28 50Th 2.08
4.87 55TH 1.92 5.33 55TH 2.10
4.91 60TH 1.93 5.38 60Th 2.12
4.96 65TH 1. 95 5.44 65Th 2.14
5.01 701H 1.97 5.49 701H 2.16
5.06 75TH 1.99 5.55 75TH 2.19
5.13 80Th 2.02 5.62 80M1 2.21
5.20 85TH 2.05 5.70 85TH 2.25
5.29 90Th 2.08 5.81 9011 2.29
5.43 95Th 2.14 5.96 95T1n 2.35
5.51 97TH 2.17 6.06 97TH 2.39
5.57 98TH 2.19 6.14 98Th 2.42
5.66 99TH 2.23 6.26 99TH 2.46
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46-DIGIT 5 IfU4I

The length of the fourth digit caloclated as the distarce between the
digit's ti (point 37) and its base (point 13).
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46-DIGIT 5 LENGIH

FEL=S MALES

THE SUIARY STATISTICS THE SUDRY TATIsCS
CIVVEER INCHES CETME N

5.83 MEAN 2.30 6.47 MEAN 2.55
0.01 SE(IMAN) 0.00 0.02 SE(EAN) 0.01
0.46 ST DEV 0.18 0.49 ST DEV 0.19
0.01 SE(SD) 0.00 0.01 SE(SD) 0.00

4.10 MIJM 1.61 5.10 MINIMUM 2.01
7.30 MAXa1JM 2.87 8.30 MAXD4JM 3.27

COEFF. OF VARIATICN 7.8% COEFF. OF VARIATION 7.6%
SYM2IY--ETA I 0.03 SY•MEm-BEA I 0. 11

3RiaoIS-EETA II 3.22 KJI•IS-BEIA II 3.13

N7EIER OF SUBJECTS 1304 NUMBER OF SUBJE 1003

PERCENTIES PERcrITTES
CaIM=TES IN=CE CENIME= IN

4.77 IST 1.88 5.35 1ST 2.11
4.89 2ND 1.92 5.47 2ND 2.15
4.97 3RD 1.96 5.55 3RD 2.18
5.08 5Th 2.00 5.66 5TH 2.23
5.25 101H 2.07 5.84 10am 2.30
5.37 15Th 2.11 5.96 15TH 2.35
5.46 20TH 2.15 6.06 20nIl 2.38
5.53 25TH 2.18 6.14 25TH1 2.42
5.60 30111 2.21 6.21 3011 2.45
5.66 35r1H 2.23 6..28 35TH 2.47
5.72 40TH 2.25 6.35 4OI11 2.50
5.78 45TH 2.28 6.41 45TH 2.52
5.83 50(M 2.30 6.47 501H 2.55
5.89 55TH 2.32 6.53 55TH 2.57
5.95 60TM 2.34 6.59 6011 2.60
6.00 65TH 2.36 6.66 65I1H 2.62
6.06 70TF 2.39 6.72 7011 2.65
6.13 75TH 2.41 6.80 75TH 2.68
6.20 80TH 2.44 6.88 801H 2.71
6.29 85TH 2.48 6.97 85TH 2.74
6.40 90M1 2.52 7.09 90Tm 2.79
6.58 95TH 2.59 7.28 95TH 2.87
6.70 97TH 2.64 7.41 97TH 2.92
6.80 98TH 2.68 7.51 98TH 2.96
6.96 99TM 2.74 7.67 99TH1 3.02
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47-DIGIT 5 HEICfT

The perpendicular distance fran the tip of digit 5 (point 37) to the wTist
crease base lina.
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47-DIGIT 5 bTIGII'

= MALES

THE St2RY STATSTICS ThE • STATIS=ICS
CENqIT12 -qS IN= CENIMEI a•.FS INCH-ES

13.21 M-EAN 5.20 14.54 MEAN 5.72
0.02 SE(MEAN) 0.01 0.03 SE(MEAN) 0.01

0.88 ST DEV 0.35 0.94 ST MV 0.37

0.02 SE(SD) 0.01 0.02 SE(SD) 0.01

9.80 MIN•-4,M 3.86 10.50 M3NUJN 4.13
16.20 AXnqfl•-M 6.38 18.40 I@AXIIJM 7.24

COEFF. OF VARIATION 6.7% 00=. OF VARIATI=C 6.5%
SY2$RY-B-IT I 0.04 SYVIEM--EITA I 0.15
KJIOIS- BE12A II 3.18 ¢JT IS- BEI II 3.372

NMT= OF SUBJ= 1304 NMR= OF SJ= 1003

1.ACn=!E PERCENrILES
CENI!METE= INCHES CE•TKSm= INQR

11.11 1ST 4.37 12.42 1ST 4.89
11.40 2ND 4.49 12.69 2ND 5.00
11.57 3RD 4.55 12.86 3RD 5.06
11.79 5TH 4.64 13.07 5TH 5.15
12.11 10Th 4.77 13.39 1011 5.27
12.32 15Th 4.85 13.60 151H 5.35
12.48 20TH 4.91 13.76 20Th 5.42
12.62 25TH 4.97 13.91 25TH 5.47
12.75 307H1 5.02 14.03 30aM 5.53
12.86 351H 5.06 14.15 35TH 5.57
12.98 4011 5.11 14.27 401H 5.62
13.08 45Th 5.15 14.38 45TH 5.66
13.19 50TH 5.19 14.50 5011 5.71
13.30 55TH 5.24 14.61 55TH 5.75
13.41 60TH 5.28 14.73 6011 5.80
13.53 65TH 5.33 14.85 65Th 5.85
13.65 70Th 5.37 14.99 70TH 5.90
13.79 757H 5.43 15.13 7511 5.96
13.94 8011 5.49 15.30 8011 6.02
14.12 85TH 5.56 15.50 85TH 6.10
14.35 90mH 5.65 15.76 90T1 6.20
14.68 95TH 5.78 16.14 951H 6.36
14.90 97TH 5.87 16.40 97TH 6.46
15.06 98TH 5.93 16.59 98TH 6.53
15.30 99TH 6.02 16.89 99TH 6.65
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48-DIGIT 5 TIP TO WRIST CREASE IDVM

The distance fran the tip of digit 5 (point 37) to the wrist crease base
line measure alorg the digit's central axis.
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48-DIGIT 5 TIP TO WRPIST CMASEE IMIG

FEIIJS MLES

THE ¶LIIY STTISTICS THE SLIRY STATISTICS
CLNTLwffi=I INCHES CE•ITME= ICHE

14.55 MFAN 5.73 15.99 MEAN 6.30
0.03 SE(M1F2N) 0.01 0.03 SE(MEAN) 0.01
0.94 ST DEV 0.37 0.98 ST DEV 0.38
0.02 SE(SD) 0.01 0.02 SE(SD) 0.01

11.40 MINIMM 4.49 13.00 NINI"3M 5.12
18.00 MAXIEM5 7.09 20.10 MXI24 7.91

COEFF. OF %rARPIION 6.5% COEFF. OF VARIATIC 6.1%
SYMMEIRY-BMTA I 0.17 SI14Y- EETA I 0.30
KJIMSIS- =TA II 3.15 IIJR1WIS- BETA II 3.27

NUl'=E OF SUBJ=ECI 1304 NUMBER OF SUBJECTS 1003

NSRCVII]ES PERCMZgILE
TDE s 12HES CNITER I3XES

12.40 1ST 4.88 13.84 1ST 5.45
12.70 2.ND 5.00 14.10 2ND 5.55
12.87 3RD 5.07 14.26 3RD 5.61
13.09 5TH 5.15 14.47 5Th 5.70
13.40 10IH 5.28 14.79 10TH 5.82
13.61 150h 5.36 15.00 15Th 5.91
13.77 20TH 5.42 15.17 20TH 5.97
13.91 25TH 5.48 15.32 25TH 6.03
14.04 30TH 5.53 15.45 30TH 6.08
14.16 35TH 5.57 15.58 35TH 6.13
14.28 40TH 5.62 15.70 40M 6.18
14.39 45TH 5.67 15.82 45TH 6.23
14.51 50TH 5.71 15.94 50Th 6.27
14.62 55Th 5.76 16.06 55TH 6.32
14.75 60TH 5.81 16.19 601H 6.37
14.88 65TH 5.86 16.32 65TH 6.42
15.C1 70TH 5.91 16.46 70TH 6.48
15.17 75TH 5.97 16.62 75TH 6.54
15.34 80MH 6.04 16.80 80Th 6.61
15.55 85TH 6.12 17.01 85TH 6.70
15.81 901H 6.22 17.28 90ME 6.80
16.19 95TH 6.38 17.69 95TH 6.97
16.44 97TH 6.47 17.96 97TH 7.07
16.61 98Th 6.54 18.16 987H 7.15
16.87 99TH 6.64 18.46 99TH 7.27
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49-DIGIT 5 PROXfMAL f•l IIM)A L JOINT REA=IH

The breadth of the proxiral inte-phalangeal joint caloclated as the
distance between points 23 and 24.
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49-DIGIT 5 PRO)XIMAL INTERPHAIANGEAL JOINT HEADTH

IA= MLES

THE SU•1.RY STATISTICS 'I1HE SRY STATrISTCS
CN INCHES CQfm=E1INC HECQS

1.65 MEAN 0.65 1.92 MEAN 0.75
0.00 SE (MEAN) 0.00 0.00 SE (MEAN) 0.00
0.11 Sr DV 0.04 0.13 ST EV 0.05
0.00 SE (SD) 0.00 0.00 SE (SD) 0.00

1.30 H4Thq!JM 0.51 1.50 MINIKM 0.59
2.00 MAXIJLVM 0.79 2.40 MAXEK2M 0.94

CDEFF. OF NWRIATION 6.8% COEFF. OF VAPIRATcCN 6.8%
SX2V94ERY- BETA I 0.13 SYT4Ei=Y-BETA I 0.20
KURICSIS-B-ETA II 3.13 KJIS-- EEA II 3.21

NUMBER OF SUBJECTS 1304 NUMBER OF SUBJECTS 1003

C~lITrlMERS INCHES C9ENETIE=S I2CHES

1.37 lET 0.54 1.62 iST 0.64
1.41 2ND 0.56 1.66 2ND 0.65
1.43 3RD 0.56 1.68 3RD 0.66
1.46 5TH 0.53 1.71 5TH 0.67
1.51 10Th 0.59 1.75 10TH 0.69
1.53 15TH 0.60 1.78 15IH 0.70
1.56 20TH 0.61 1.80 20TH{ 0.71
1.57 25M1 0.62 1.82 251H 0.72
1.59 30TH 0.63 1.84 30M1 0.73
1.61 35TH 0.63 1.86 35"M 0.73
1.62 401H 0.64 1.88 40TM 0.74
1.63 45TH 0.64 1.89 45TH 0.75
1.65 50TH 0.65 1.91 501H 0.75
1.66 55-rM 0.63 1.93 55TH 0.76
1.68 60`H 0.66 1.94 60TH 0.77
1.69 65Th 0.67 1.96 65TH 0.77
1.71 701H 0.67 1.98 70Th 0.78
1.73 75TH 0.68 2.00 75TH 0.79
1.75 8011 0.69 2.03 8011 0.80
1.77 85TH 0.70 2.05 85TH 0.81
1.80 901H 0.71 2.09 90TH 0.82
1.85 95TH 0.73 2.14 95Th 0.84
1.88 97TH 0.74 2.18 97TM 0.86
1.90 98TH 0.75 2.20 98Th 0.87
1.94 99TH 0.76 2.24 9901 0.88
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50-DIGIT 5 PPDXF ML I2WIA FAL JOINM CRlU' C=

Dinmension was calculated frcan mItivariatae regression equations based upcn
calculated values for digit 5 Proximal Interilalangeal Joint Breadth
(DSPIP) and d&git 5 Distal InterphalangeaI Joint Breadth (D5DIP).
SepartL. equations wre derived for the two sexes, based on the
reasurerents of 283 men and 554 wanen.

All equation values are in millimeters.

tmEs: DP5 C = 1.22 DSPIP + 0.27 D5DIP + 29.73 SED=2.50 R2=.37
FM.L- : DP5CIC = 1.16 D5PIP + 0.52 DDII + 23.79 SED=2.11 R2=.40
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50-DIGIT 5 IPOX[M)NL DlTER HALAIEAL JOINT C-RXMU 2ý

Tfl SUDRY STATISTICS E suz.my s"•,ris cs
CFI2EIT23, INCHSS E INES

5.06 MEAN 1.99 5.78 MEAN 2.28
0.00 SE(ME1,A) 0.00 0.01 SE(MEAN) 0.00
0.17 ST MEV 0.07 0.18 ST LEV 0.07
0.00 SE(SD) 0.00 0.00 SE(SD) 0.00

4.50 MI21=14 1.77 5.20 MN= 2.05
5.70 MA)X]2'M 2.24 6.50 MXIKM 2.56

COEFF. OF VARLATICON 3.4% CCEFF. OF VARIA'ICN 3.2%
SY),"M-B'A I .17 S'EM-EY-A 1 0.20
KJIIS-B=I II : . 20 K)MSIS-IEmTA II 3.29

NM= OF SUBJECTS 1304 MR= OF SUBJ-ECTS 1003

PERMMa'IESIn

miilE SINCHES C= =INCHES

4.65 IST 1.83 5.36 1ST 2.11
4.70 214D 1.85 5.42 2ND 2.13
4.73 3RD 1.86 5.45 3RD 2.15
4.78 5TH 1.88 5.50 5TH 2.16
4.84 10TH 1.91 5.56 10TH 2.19
4.88 15TH 1.92 5.60 15TH 2.21
4.92 209M 1.94 5.63 20TH 2.22
4.94 25Th 1.95 5.66 25TH 2.23
4.97 30TH 1.96 5.69 30TH 2.24
4.99 35TH 1.97 5.71 35Th 2.25
5.01 40TH 1.97 5.73 401H 2.26
5.03 45TH 1.98 5.76 45Th 2.27
5.05 50TH 1.99 5.78 50TH 2.28
5.08 55TH 2.00 5.80 55TH 2.29
5.10 60TH 2.01 5.83 60TH 2.29
5.12 65TH 2.01 5.85 65TH 2.30
5.14 70TH 2.02 5.88 70TH 2.32
5.17 75Th 2.03 5.91 75TH 2.33
5.19 80TH 2.05 5.94 80Th 2.34
5.23 85Th 2.06 5.98 85TH 2.36
5.28 9011H 2.08 6.04 90TH 2.38
5.36 95TH 2.11 6.11 95TH 2.41
5.41 97TH 2.13 6.16 977H 2.42
5.46 98TH 2.15 6.19 98TH 2.44
5.54 99TH 2.18 6.24 99TH 2.46
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51 -DIGIT 5 DISTAL 7PHM L J01211 BRE•II'H

The breadth of the distal interphalangeal joint calculated as the distance
between points 31 and 32.
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51-DIGIT 5 DISTAL fl E117AIMK7EAL JOINT EPEADT1H

FI~IUIS MALES

T1LE S7,4ArY STA!TISTIC ThE SEZ STATISTICS
rTUýEý IN= CETIME= INCUES

1.47 W-AN 0.58 1.74 MEAN 0.68
0.00 SE(NEN) 0.00 0.00 SE (MAN) 0.00
0.11 ST DEV 0.04 0.13 ST DEV 0.05
0.00 SE (SD) 0.00 0.00 SE (SD) 0.00

1.20 MIN-ITM`2 0.47 1.30 MI=N124 0.51
1.90 lAX1111M 0.75 2.10 MAXI2,J 0.83

COEFF. OF VARIAT0CN 7.3% COEFF. OF VARIATION 7.4%
SYMM2EmRY-B MTA I 0.23 SYMEMYR- BEMTA I 0.09

j=TCIS- BETA II 3.20 lxY IS- BDIM II 3.23

NUBER OF SUBJECTS 1304 NIZBER OF SUBJEC 1003

CEalrIMZ INC=ES ClXr INCiES

1.23 IsT 0.48 1.42 ISr 0.56
1.25 2ND 0.49 1.47 2ND 0.58
1.27 3RD 0.50 1.49 3RD 0.59
1.29 5TH 0.51 1.53 5TH 0.60
1.33 10TH 0.52 1.57 10TH 0.62
1.36 15TH 0.53 1.61 15TH 0.63
1.38 2C0TY. 0.54 1.63 20Th 0.64
1.39 25TH 0.55 1.65 25MI 0.65
1.41 30TH 0.56 1.67 3011 0.66
1.42 35TH 0.56 1.68 35Th 0.66
1.44 401IH 0.57 1.70 40TH 0.67
1.45 45TH• 0.57 1.72 45TH 0.68
1.47 501H 0.58 i.73 50111 0.68
1.48 55TH 0.58 1.75 55TH 0.69
1.49 6011 0.59 1.76 60111 0.69
1.51 65TH 0.59 1.78 65TH 0.70
1.53 7011 0.60 1.80 7011 p. 71
1.54 75TH 0.61 1.82 75TH 0.72
1.56 80111 0.61 1.84 80Th 0.73
1.58 85r1H 0.62 1.87 85TH 0.74
1.61 90TH 0.64 1.91 90TH 0.75
1.66 95MI 0.65 1.96 95TH 0.77
1.69 97Th 0.66 2.00 97TH 0.79
1.71 98TH 0.67 2.02 98TH 0.80
1.75 99Th 0.69 2.06 99TH 0.81
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P

52-DIGIT 5 DIS'IVL IJ 1 H AL JOLNT

Dinension was calculated fron miltivariate regression equations baed upon
calculated values for digit 5 Proximal Interphalangeal Joint Breadth
(D5PIP) and digit 5 Distal Interphalangeal Joint Breadth (D5DIP).
Separate equaticns were derived for the two sexe, based on the
measurenerrts of 283 nin and 554 wre•n.

All equation values are in millimeters.

F=ES: DSDCI = 0.73 D5PIP + 0.59 D5DIP + 24.93 SEZ=2.16 R2=.36
FE12lWE: DSD= = 0.66 D5PIP + 0.86 D5DIP + 18.97 S2MJ=1.80 R2=.41
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52-DIGIT 5 DISTAL INTERPT'AIANGEAL JOINT C1RCLMEThZECE

FEMALES

THE SL0RY STATISTICS THE SUV14AR STATISTICS
T4ErE INH CEDETS INCHES

4.25 MEAN 1.67 4.92 MEAN 1.94
0.00 SE(MEAN) 0.00 0.00 SE(NEAN) 0.00
0.15 ST EEV 0.06 0.16 ST DEV 0.06
0.00 SE(SD) 0.00 0.00 SE(SD) 0.00

3.80 MINILqZ 1.50 4.40 MMM124 1.73
4.90 MXINE 1.93 5.50 MXINE 2.17

COEFF. OF VAR!1ATI1N 3.5% COEFF. OF VARIATI1CN 3.2%
S E -- ETA I 0.21 SYI7 Y-BFIm I 0.18
K3RIT.S- BETA II 3.24 KUJRTIS-- BEMA II 3.36

NUMBER OF SUBJETS 1304 NUMEER OF SUBJECIS 1003

CETIMEIS INCHES CENTIME= INCHES

3.87 1ST 1.53 4.54 IST 1.79
3.94 2ND 1.55 4.60 2ND 1.81
3.97 3RD 1.56 4.63 3RD 1.82
4.01 5TH 1.58 4.68 5TH 1.84
4.07 10To 1.60 4.73 10lam 1.86
4.10 15IH 1.62 4.77 15TH 1.88
4.13 2OTH 1.63 4.80 20 TH 1.89
4.15 25TH 1.63 4.82 251H 1.90
4.17 30TH 1.64 4.84 3011 1.91
4.19 35TH 1.65 4.86 357TH 1.91
4.21 40TH 1.66 4.88 40TH 1.92
4.22 45TH 1.66 4.89 45TH 1.93
4.24 50TH 1.67 4.91 50TH 1.93
4.26 55TH 1.68 4.93 55TH 1.94
4.28 60TH 1.68 4.95 60T7{ 1.95
4.30 65TH 1.69 4.97 65TH 1.96
4.32 70TH 1.70 4.99 701H 1.96
4.35 75TH 1.71 5.01 75TH 1.97
4.37 80TH 1.72 5.04 80 M 1.98
4.41 857H 1.74 5.07 85TH 2.00
4.45 90TH 1.75 5.12 901H 2.01
4.51 95TH 1.78 5.18 95TH 2.04
4.56 971H 1.79 5.23 97TH 2.06
4.58 98TH 1.80 5.26 9837H 2.07
4.62 99'H 1.82 5.31 99lH 2.09
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53-DIGIT 5 LINK LEI1M

The fucticnal length of the fifth digit calculated as the distance
between the tip of the digit (point 37) and the center of rotaticn of the
first metacarpo-phalangeal joint, approximated by the distal transverse
palm crease.
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53-DIGIT 5 LINK IMlI11

ME1 SUJIMRY SI7gTISICS MhE SIJVARY SIATISIIcS
CTIviIMM INCHES CEMq•HEM!S IC

7.76 MEAN 3.05 8.60 MEAN 3.39
0.01 SE(MIEN) 0.01 0.02 SE(MEAN) 0.01
0.54 ST DEV 0.21 0.59 sr DEV 0.23
0.01 SE(SD) 0.00 0.01 SE(SD) 0.01

6.00 MINmUM 2.36 6.90 MININM 2.72
9.70 MAXIMUM 3.82 11.20 MAXIn4M 4.41

COEFF. OF VA_=RIATICN 6.9% COEFF. OF VARIATIN 6.9%
SYV --.EIY EETA I 0.10 SYM4ETRY- BETA I 0.19
IVESIS- BEI II 3.01 K1JRSIS-BE-M II 3.27

NUMBE OF SUBJECIS 1304 NtZ= OF SUBJTECTS 1003

I•REVIULS ERC~IuS
CENTimhv=R INCHES CENIH3•-TES IN=HE

6.59 1ST 2.59 7.23 IST 2.85
6.70 2ND 2.64 7.40 2ND 2.91
6.78 3RD 2.67 7.51 3RD 2.96
6.89 5TH 2.71 7.65 51H 3.01
7.07 10Th 2.78 7.85 10111 3.09
7.20 15TH 2.83 7.99 15TH 3.15
7.30 20MI 2.87 8.10 20TH1 3.19
7.39 251H 2.91 8.20 25TH1 3.23
7.47 30TH 2.94 8.28 30TH 3.26
7.54 35TH 2.97 8.36 35TH 3.29
7.61 40111 3.00 8.43 40TH 3.32
7.68 45TH 3.02 8.51 45riH 3.35
7.75 501H 3.05 8.58 50TH 3.38
7.82 55TH 3.08 8.66 55TH 3.41
7.89 60TH 3.11 8.73 60T1 3.44
7.96 651H 3.13 8.81 65TH 3.47
8.03 70Th 3.16 8.90 70TH 3.50
8.12 757H 3.20 8.99 75TH 3.54
8.21 80111 3.23 9.09 801H 3.58
8.31 85TH 3.27 9.21 85TH 3.63
8.45 9011 3.33 9.37 9011 3.69
8.65 9501 3.41 9.60 95TH 3.78
8.79 97Th 3.46 9.75 97TH 3.84
8.89 98TH 3.50 9.86 98TH 3.88
9.05 9971 3.56 10.02 99111 3.95
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54-DIGIT 5 MITACARPAL LIN2-.K IZT

An apprmdration of the palmar link length of the fifth digit, calculated
as the distance, along the axis of the digit, frcm the center of rotation
of the metacarpo-phalangeal joint (approxinated by the distal transverse
palm crease) to the wrist crease baseline.
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54-DIGIT 5 METACARPA LINK L

Fmvu MAIES

ME St2•RY STATISTICS mE mom ST sTIC!•NTME=ER DA CE E INC=E

6.79 MEAN 2.67 7.39 lEAN 2.91
0.02 SE( MAN) 0.01 0.02 SE(MEAN) 0.01
0.59 ST DEV 0.23 0.60 ST EEV 0.24
0.01 SE(SD) 0.00 0.01 SE(SD) 0.01

4.80 M=tIN 1.89 5.70 NIN 2.24
9.00 MAXIA"4 3.54 9.40 MNXI-24 3.70

O0EFF. OF VARIATION 8.6% COEFF. OF VARTION 8.1%
SY-IS Y- E-TA I 0.24 S =-•BETA I 0.19
KJEaWIS--BEA II 3.14 KURICGIS- BE=A II 3.03

NtMANR OF SUB3JETS 1304 NU= OF SUBJECI= 1003

5.58 1ST 2.20 6.05 IST 2.38
5.68 2ND 2.24 6.22 2MD 2.45
5.75 3RD 2.27 6.32 3RD 2.49
5.86 5Th 2.31 6.45 5T H 2.54
6.05 10'II 2.38 6.65 10Mfl 2.62
6.18 15Th 2.43 6.79 15TH 2.67
6.29 20TH 2.48 6.89 20Th 2.71
6.39 25Th 2.51 6.99 25TH 2.75
6.47 30TH 2.55 7.07 30TH 2.78
6.55 35Th 2.58 7.15 35TH 2.81
6.63 40MM 2.61 7.22 40TH 2.84
6.70 45Th 2.64 7.30 45TH 2.87
6.78 50TI- 2.67 7.37 50MH 2.90
6.85 557H 2.70 7.44 55Th 2.93
6.92 60Th 2.73 7.52 60Th 2.96
7.00 65Th 2.76 7.60 65TH 2.99
7.08 70TH 2.79 7.68 70Th 3.03
7.17 75TH 2.82 7.78 75TH 3.06
7.27 80TH 2.86 7.88 80mh 3.10
7.39 85TH 2.91 8.01 85TH 3.15
7.55 90Th 2.97 8.17 90TH 3.22
7.79 95TH 3.07 8.41 95rIH 3.31
7.96 97TH 3.13 8.57 97TH 3.38
8.09 98TH 3.19 8.69 98TH 3.42
8.32 99TH 3.27 8.88 99Th 3.50
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55-DIGIT 5 DISTAL WAAN( Lfl( LMIG

An approximation of the link lernth of the distal phalanx of the fifth
digit, calculated as the di-stance becwe.n the middle of the distal
interphalangeal joint (points 31 and 32) to the tip of the digit (point
37).

150



55-DIGIT 5 DISTAL PIWAMJNX L= LEN

Ft•,J•E MALUS

umE SWIY STATISTICS THE SL7A STATISTICS
C1t•hE1I S INCHES CER11METS INCHES

2.37 MEAN 0.93 2.73 MEAN 1.07
0.01 SE(IIEAN) 0.00 0.01 SE(MEAN) 0.00
0.20 ST TEV 0.08 0.23 ST DEV 0.09
0.00 SE(SD) 0.00 0.01 SE(SD) 0.00

1. 60 MINKI 0.63 1.80 M=l//_:" 0.71
3.00 IXIhiJH 1.18 3.50 MAXIDLM 1.38

COEFF. OF VARIATICN 8.6% C0EFF. OF VARIATICN 8.5%
S -- ETA I 0.02 SYM -Y- BETA I 0.04
NzRItSIS--EIm II 3.11 i URISIS- BETA II 3.42

NUM45M OF SUB3ECIS 1304 Nt."48M OF suBJECTS 1003

PE•IrMUIIM PERCENT=XE
CIcErIMETS INCHES CII IMETEPS INCHES

1.91 IST 0.75 2.17 1ST 0.86
1.96 2ND 0.77 2.25 2ND 0.89
1.99 3RD 0.78 2.29 3RD 0.90
2.03 5Mi 0.80 2.35 5TH 0.93
2.11 10111 0.83 2.44 10Th 0.96
2.15 15"11 0.85 2.49 15TH 0.98
2.19 2011 0.86 2.54 20Th 1.00
2.23 25111 0.88 2.58 25TH 1.01
2.26 3011 0.89 2.61 3011 1.03
2.29 35TH 0.90 2.64 3597 1.04
2.32 4011 0.91 2.67 4011 1.05
2.34 45Th 0.92 2.70 45TH 1.06
2.37 5011 0.93 2.72 50Th 1.07
2.39 55TH 0.94 2.75 55111 1.08
2.42 6011 0.95 2.78 60TH 1.09
2.45 650h 0.96 2.81 65TH 1.11
2.47 7011 0.97 2.84 70TH 1.12
2.51 75111 0.99 2.88 75TH 1.13
2.54 0Sam 1.00 2.92 80RU 1.15
2.58 851H l.'.12 2.96 851H 1.17
2.63 9011 1.04 3.02 90711 1.19
2.71 95TH 1.07 3.12 95T1H 1.23
2.76 971H 1.08 3.18 97TH 1.25
2.79 98Th 1.10 3.23 98Tm 1.27
2.85 99TH 1.12 3.30 99TH 1.30
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56-DIGIT 5 FDIAL IP¶AIANrX LINK 4GIH

An approxiration of the link length of the redial halanx of the fifth
digit, calculated as the distarne býtnn the middle of the distal
inter larngeal joint (points 31 ard 32) and the middle of the proxiral
intezTIaarlaeal joint (points 23 ard 24).
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56-DIGIT 5 lt-DIAL FFALANX LMhK I H•ý

FEMALES MALES

1 S3- IT2RY STATISTIcs 'IIE S STSTICS
CZI2'ERS IN=S CENErM INCH

1.63 MEAN 0.64 1.75 MMEAN 0.69
0.01 SE(.FAN) 0.00 0.01 SE(MFAN) 0.00
0.22 ST DEV 0.09 0.22 ST DEV 0.09
0.00 SE(SD) 0.00 0.00 SP&(SD) 0.00

1.00 MINUMlV4 0.39 1.10 MINIMR4 0.43
2.40 DAJM 0.94 2.50 FZXIKM, 0.98

COEFF. OF VIATIOM 13.2% COTF. OF VARAION 12.8%
SYM Y- = I 0.28 SYE-M- ETA I 0.16
IXRIt'GTS- =ETA II 3.20 KIRIKIS-BETA II 3.21

NUN ER OF SUBJECIS 1304 NUIBER OF SUBJECi= 1003

PERC II=S PERF!m S
C•frn E'i S DITCHES CENIMET=- INCHiES

1.16 IS 0.46 1.25 IST 0.49
1.21 2ND 0.48 1.29 2ND 0.51
1.25 3RD 0.49 1.32 3RD 0.52
1.29 571H 0.51 1.37 5TH 0.54
1.36 10TH 0.54 1.46 10TH 0.57
1.41 15TH 0.56 1.51 15Mh 0.60
1.45 201H 0.57 1.56 20Th 0.61
1.48 25Th 0.58 1.60 25TH 0.63
1.51 30GH 0.60 1.63 30TH 0.64
1.54 355IH 0.61 1.66 35TH 0.65
1.57 40TH 0.62 1.69 4(YI0 0.67
1.60 45TH 0.63 1.72 45Th 0.68
1.62 50TH 0.64 1.75 50TH 0.69
1.65 55TH 0.65 1.78 55TH 0.70
1.68 60Th 0.66 1.80 60TH 0.71
1.70 65TH 0.67 1.83 65mh 0.72
1.73 7011 0.68 1.86 70TH 0.73
1.77 75TH 0.70 1.89 75TH 0.74
1.81 80Th 0.71 1.93 80TH 0.76
1.85 857H 0.73 1.97 85TH 0.78
1.91 90TH 0.75 2.03 90TH 0.80
2.00 95TH 0.79 2.12 95Th 0.83
2.07 97TH 0.81 2.19 97Th 0.86
2.12 98Th 0.83 2.25 98TH 0.88
2.20 99TH 0.87 2.35 99Th 0.93
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57-DIGIT 5 FIDMX()X.L PFXiANX DIJ< LINMI

An approxi-aticn of the link length of the proximal phlanx of the fifth
digit, calculated as the distance betun the niddle of the proxiral
interphalarya joint (points 23 and 24) and the center or rotation of the
metacar-p.langcal joint (approxivatcd by the distal transverse palm
crease), rzeaared alcrg the axis of the digit.
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57-DIGIT 5 P 0XDVIANX TflU K 1 I1X'i

FE2IES 2MALES

ThE SUMý"RY STTSTIcS TE U SMPRY STATISTIcI

3.78 1.1EN 1.49 4.15 Im.A 1.63
0.01 SE (MLUN) 0.00 0.01 SE(MF__N) 0.00
0.30 ST W., 0.12 0.36 ST DEV 0.14
0.01 SE (SD) 0.00 0.01 SE(SD) 0.00

2.80 MINI" 1.10 3.00 ThIM 1.18
4.90 MAD14'M 1.93 5.70 MI1X2i 2.24

COEFF. OF VARIAION 8.0% ODEFF. OF VARIATION 8.6%
ST"I-ITY•-ETA I 0. 10 SYKIBIRY-BETA I 0.22
KJIUITlS- BETA II 2.96 KURItSIS- BEA II 1.17

NLI= OF SUBJC 1304 NUME OF SUBJECIS 1003

P=7I1E= PEIRCEN S
M=T'!E=2 INOIES CENTIME INES

3.11 IST 1.22 3.37 1ST 1.33
3.17 214D 1.25 3.46 2ND 1.36
3.22 3RD 1.27 3.51 3RD 1.38
3.28 5Th 1.29 3.59 5TH 1.41
3.39 10TH 1.33 3.70 10Th 1.46
3.46 15TH 1.36 3.78 15TH 1.49
3.52 20IH 1.39 3.85 201H 1.52
3.57 25TH 1.41 3.90 25TH 1.54
3.61 30TH 1.42 3.96 30MM 1.56
3.66 35Th 1.4-4 4.00 35TH 1.58
3.70 4011 1.46 4.05 40=h 1.59
3.74 45Th 1.47 4.09 45Th 1.61
3.78 5011 1.49 4.14 50TH 1.63
3.81 55TH 1.50 4.18 55TH 1.65
3.85 60T1 1.52 4.23 60CH 1.67
3.89 65M{ 1.53 4.28 65TH 1.68
3.94 7C0TH 1.55 4.33 70U11 1.70
3.98 75Th 1.57 4.39 75IH 1.73
4.03 80ME 1.59 4.45 8=11 1.75
4.09 85TH 1.61 4.52 85TH 1.78
4.17 90111 1.64 4.61 90M1 1.82
4.28 95Th 1.68 4.75 95TH 1.87
4.35 9717H 1.71 4.84 97TH 1.91
4.41 98TH 1.73 4.91 98m, 1.93
4.49 99Th 1.77 5.01 99T1H 1.97
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58--WZD LE:;-L FF DIGITIZER

The icnzt di=nz icn of the henI, calcalated as the pzerpeicular
distance fran the tip of digit 3 (point 35) to the wrist criea base line.

Paired t-test carisccs of hand length from the digitizer and frcn
survey showznt _bc, that there is no significance difference between
mean values for ren (t=.51 dff=1002 p-.610), but that there is a
significant difference between mean values for wn (t=-27.57 df=1303
p=.000). This discrcpancy may be due to the digitizing diffioaities
associated with long fircger nails, which are more cc~mm among wmen.
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58-HAMD LE3GIH FRM4 DICITIZE

Fh-MAIES

THE SUMM STATISTIS UM SIUM-/mY SmTAI'rIcSC E N T I M q I • S I C H E S •IND S4 E

17.79 MEAN 7.00 19.41 MEAN 7.64
0.03 SE(N4-N) 3.01 0.03 SEE(N.AN) 0.01
0.98 sr 2E07 0.39 1.03 ST DEV 0.40
0.02 SE(SD) 0.01 0.02 SE(SD) 0.01

14.50 MIRL-•_M 5.71 14.40 M Ch32JJM 5.67
21.30 MA-\ 4 8.39 23.10 MAM-L'M 9.09

COEFF. OF VARIATION 5.5% COEFF. OF VARIATION 5.3%
SIMMY-- 1EE 1 0.19 SoIWY- EA i 0.1.3
KIJrC•IS- Iz II 3.12 KirasIS- TBEA II 3.98

NU",WF OF DJECIS 1304 NU1EM OF SUMB=iIS 1003

PREr PERCETILE

15.68 1ST 6.17 17.21 1ST 6.78
15.91 2ND 6.26 17.48 2ND 6.88
16.06 3RD 6.32 17.64 3RD 6.94
16.26 5TH 6.40 17.85 5TH 7.03
16.57 10IH 6.52 18.18 10am 7.16
16.79 15Mh 6.61 18.40 15Mh 7.24
16.96 20TH 6.68 18.58 20TH 7.31
17.11 25RIh 6.74 18.73 25'MH 7.37
17.25 30M1 6.79 18.87 30 M 7.43
17.38 35TH 6.84 19.00 35TH 7.48
17.51 40TH 6. 89 19.12 40MH 7.53
17.63 45Th 6.94 19.24 45TH 7.58
17.75 501TH 6.99 19.36 5011 7.62
17.88 55Th 7.04 19.49 55Th 7.67
18.00 60TH 7.09 19.62 60MH 7.72
18.14 65TH 7.14 19.75 65Th 7.78
18.28 70I1 7.20 19.89 70TH 7.83
18.43 75TH 7.26 20.05 75TH 7.89
18.61 80'H 7.33 20.23 80Th 7.97
13.82 857H 7.41 20.45 85TH 8.05
19.08 90TH 7.51 20.73 90TH 8.16
19.48 95TH 7.67 21.17 95TH 8.33
19.74 97Ti 7.77 21.46 97TH 8.45
19.93 98TH 7.85 21.68 98TH 8.54
20.24 99TH 7.97 22.04 99TIH 8.68
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59-HA•D lNGI11 MEAJRED

The length of the herd fron the tip of digit 3 to the stylion lanfnark.
This dirrension was re-aured diretly during the survey with a Poech
sliding caliper. Sae Gordon, et al. (1989) pages 190-191.

Paired t-test ca-parisons of hand length frao. the digitizer and frcm
survey rezurnt show that there is no significance diffAerenr e between
mean values for ren (t=.51 df=1002 p=.610), but that there is a
significant diftererne bet.ween mean values for wamen (t=-27.57 df=1303
p=.000). This discrepj~cy ray be due to the digitizing difficulties
associated with long finger nails, which are mre cxmmon among wae.

Illustration adapted fran Gordon, et al. (1989).
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59-IMAD LI2'i 2EAmJ,,D

MhE Su2tRY M.LSTIr'SrI ~im SLJM SJ~rlrcs

Cmln== INHE _,Ell NCE

18.07 MEAN 7.11 19.41 MEAN 7.64
0.03 SE(I TMN) 0.01 0.03 SE (ýMN) 0.01
0.98 ST DEVI 0.39 0.99 ST EEV 0.39
0.02 SE(SD) 0.01 0.02 SE(SD) 0.01

14.90 MTNWT,%I 5.87 16.90 MINIK24 5.65
21.50 M='M 8.46 22.90 M@XDIM 9.02

COEFF. OF VARIATION 5.4% COEFF. OF VARIATIcM 5.1%
SY12IERY- BEhI I 0.20 SYMMEMY-BExA I 0.32
K[JTCSIS- B= II 3.15 KJRUIS--EA II 3.22

NLT= OF SUBJW-S 1304 NM3 OF SUBJETCS 1003

PECNTH P NT~rIIZS
MIME=I• IN CETMT• INCIES

15.94 isr 6.28 17.27 1ST 6.80
16.18 2ND 6.37 17.50 2ND 6.89
16.33 3RD 6.43 17.65 3RD 6.95
16.53 5Th 6.51 17.85 5TH 7.03
16.85 10=1 6.64 18.17 10TH 7.15
17.07 15TH 6.72 18.39 15TH 7.24
17.25 20Th 6.79 18.56 20TH 7.31
17.40 25TH 6.85 18.72 25TH 7.37
17.54 30TH 6.91 18.86 30Th 7.42
17.67 35TH 6.96 18.99 35MIH 7.47
17.79 40TH 7.01 19.11 40M1 7.52
17.91 45TH 7.05 19.23 45b1 1 7.57
18.03 5MTH 7.10 19.35 50TH 7.62
18.15 55Th 7.15 19.48 55TH 7.67
18.28 6011 7.20 19.60 60TH 7.72
18.41 65TH 7.25 19.74 65TH 7.77
18.55 7011 7.30 19.88 70TH 7.83
18.70 75TH 7.36 20.03 75TH 7.89
18.87 80Th 7.43 20.21 80Th 7.96
19.08 85Th 7.51 20.41 85TH 8.04
19.35 90Th 7.62 20.68 90TH 8.14
19.76 95TH 7.78 21.09 95TH 8.30
20.04 97Th 7.89 21.37 97TH 8.41
20.26 98TH 7.98 21.57 98Th 8.49
20.61 99TH 8.11 21.90 99TH 8.62
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60-HAiL CIRC15 CE

The circrnference of the hand eazuried with a tape passing over the
metacarpale II and metacarpale V lard)arks. Ths dimension was measured
directy during the survey. See Gordon, et al. (1989) pages 188-189.

Illu-tration adapted fran Gordon, et al. (1989).
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60-HAD CIRCUEREMCE

2E SUIARY SiLISYIICS ME S AmRRi STWB =ICS
CarIx s LNO-.S CEiTM'= INCHES;

18.65 MEAN 7.34 21.39 1umAN 8.42
0.02 SE (MEAN) 0.01 0.03 SE(MEAN) 0.01
0.86 ST DOV 0.34 0.98 ST EV 0.39
0.02 SE(SD) 0.01 0.02 SE(SD) 0.01

15.80 MTNIK"N 6.22 18.20 M]LUM 7.17
23.00 MIXD',' 4 9.06 24.70 MAX1KJM 9.72

OOEFF. OF VAP._ATICN 4.6% COFýF. OF VARIATION 4.6%
S R.ývY BETA I 0.23 SY7IOO -ETA I 0.19
FJLJP1CGS- BETA II 3.50 JRrPDSIS-BETA II 3.05

NL,,-vE OF SUBJECFS 1304 NUMBER OF SUBJ= 1003

PfI.U •NERCNTIES
C-117n•ils= IP E CENTIME!=f INCHES

16.81 1sT 6.62 19.23 1ST 7.57
16.99 2ND 6.69 19.47 2ND 7.66
17.11 3RD 6.74 19.62 3RD 7.72
17.28 5TH 6.80 19.83 57H 7.81
17.57 107H 6.92 20.15 lamI 7.93
17.76 15TH 6.99 20.38 15Th 8.02
17.92 2M111 7.06 20.56 20TH 8.09
18.06 25TH 7.11 20.71 25Ti 8.16
18.19 30TH 7.16 20.86 30TH 8.21
18.30 35TH 7.21 20.99 35TH 8.26
18.41 40UI 7.25 21.11 4021 8.31
18.52 45T21 7.29 21.24 4521 8.36
18.63 5021 7.33 21.36 50.i1{ 8.41
18.74 5571 7.38 21.48 55111 8.46
18.85 60TH 7.42 21.61 60Th 8.51
18.96 65TH 7.46 21.74 65Th 8.56
19.08 701H 7.51 21.88 70M1 8.61
19.21 751H 7.56 22.0, 7561H 8.67
19.36 80T1H 7.62 22.20 80TH 8.74
19.53 85TH 7.69 22.40 857H 8.82
19.75 901H 7.78 22.66 90TH 8.92
20.09 95TH 7.91 23.05 95TH 9.07
20.32 9721 8.00 23.31 97TH 9.18
20.49 982H 8.07 23.50 98TH 9.25
20.77 992H 8.18 23.81 99TH 9.37
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61-PAT-M U2EGIH

The Ioragst dimamsion of the pahi, calculated as the perperdicular
distance fron the base of digit 3 (point 9) to the wrist crease base line.
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61--PALM ILa)=

FEMAIES MALES

THE SLW.ARY STATISTCS THE SU•VR STATI•I=CSCEITMEERS UI'CHES CWTMTRSICE

10.09 MEAN 3.97 11.05 MEAN 4.35
0.02 SE(I4EAN) 0.01 0.02 SE(NMAN) 0.01
0.57 ST DEV 0.22 0.60 ST DEV 0.23
0.01 SE(SD) 0.00 0.01 SE(SD) 0.01

7.90 NDUM 3.11 8.00 MINUM 3.15
12.1.0 MAXJNJM 4.88 13.60 )II{1M 5.35

M=EFF. OF VARIATION 5.6% CODEFF. OF VARIATICN 5.4%
SYIdTL -- EETA I 0.16 SYMMEM-BETA] I 0.06
1q3RIJDIS--Ei'A II 3.12 KJ=IS- BETA II 4.22

=M3ER OF SUBJ 1304 NUM• OF SUBJECTS 1003

CENTIME INCHES CENTIETR INC11ES

8.88 IST 3.50 9.69 IST 3.81
9.01 2ND 3.55 9.88 2ND 3.89
9.09 3RD 3.58 9.99 3RD 3.93
9.20 5TH 3.62 10.13 5TH 3.99
9.38 10111 3.69 10.33 10TH 4.07
9.51 15TH 3.74 10.46 15TH 4.12
9.61 20TH 3.78 10.56 20TH 4.16
9.70 25rTH 3.82 10.65 251H 4.19
9.78 30`TH 3.85 10.73 30TH 4.22
9.85 35TH 3.88 10.80 357TH 4.25
9.93 40TH 3.91 10.88 40Th 4.28

10.00 45TH 3.94 10.95 45TH 4.31
10.07 50M1 3.96 11.02 501H 4.34
10.14 55Th 3.99 11.09 55TH 4.37
10.22 60TH 4.02 11.17 60TH 4.40
10.29 65TH 4.05 11.25 65TH 4.43
10.37 701H 4.08 11.33 70TH 4.46
10.46 75TH 4.12 11.43 75TH 4.50
10.57 80TH 4.16 11.53 80Th 4.54
10.68 85TH 4.21 11.66 85TH 4.59
10.83 90TH 4.26 11.83 901H 4.66
11.05 95TH 4.35 12.08 95TI 4.75
11.19 97TH 4.41 12.24 97TH 4.82
11.30 98TH 4.45 12.36 98TH 4.87
11.45 99TH 4.51 12.54 99Th 4.94
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62--HMN &MFA1=i3 FRM DIGITIZER

7he widest dimension of the hand, calculated as the distance from the
hand's radial edge (point 6) to its ulnar edge (point 14).

Paired t-test cxzrparisons of hand breadth fram the digitizer and fran
survey reamrement shc that there are significance differences between
mean values for ren (t=35.24 df=-1002 p=.000) and for wanen (t=46.14
df=1303 p=.000).

V\4
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62--KAMD BEADI11 FPCM4 DIGITIZER,

F~IX= MAIES

THE SU2,M STATIICShE S.".RY STATISIMCS
CUTM&= INCHES I

8.31 MEA1N 3.27 9.53 MEAN 3.75
0.01 SEr(AN) 0.00 0.02 SE (YME) 0.01
0.44 ST EEV 0.17 0.58 ST tW7V 0.23
0.01 SE(SD) 0.00 0.01 S-E(SD) 0.01

6.90 MINILN2M 2.72 7.90 MINahLM 3.11
9.90 ?FAXIf-IJM 3.90 11.70 VAXMIAM 4.61

COEFF. OF VARIATION 5.3% OOEFF. OF VARLITIIN 6.1%
SIB^,,EYT- BETA I 0.04 SYn=- BETA I 0.26
Kjmr3SIS- =A iI 3.24 mJOSIS-BE-'A II 3.64

NUNM=E OF SUBJECIS 1304 NUMEUM OF SUBJECI-S 1003

C ETES INCHES CEN TE

7.23 IST 2.85 8.18 IST 3.22
7.38 21D 2.91 8.35 21D 3.29
7.47 3RD 2.94 8.47 3RD 3.33
7.59 5TH 2.99 8.61 5TH 3.39
7.76 10am 3.05 8.83 10m1 3.48
7.87 V1h 3.10 8.97 15TH 3.53
7.95 20TH 3.13 9.08 20TH 3.57
8.02 25Ti 3.16 9.17 25TH 3.61
8.09 30TH 3.18 9.25 3011 3.64
8.14 35TH 3.21 9.32 35MI1 3.67
8.20 40TH 3.23 9.39 40TH 3.70
8.25 45Th 3.25 9.45 45TH 3.72
8.31 50I1 3.27 9.52 50MH 3.75
8.36 55Th 3.29 9.58 55TH 3.77
8.42 60(M 3.31 9.65 6aT1 3.80
8.47 65TH 3.34 9.72 65TH 3.83
8.54 70TH 3.36 9.79 70TH 3.86
8.60 75Ti 3.39 9.88 75TH 3.89
8.68 8011 3.42 9.97 801S 3.93
8.76 85TH 3.45 10.08 85TH 3.97
8.87 90Ml 3.49 10.24 90aM 4.03
9.04 95TH 3.56 10.50 95TH 4.13
9.14 97Th 3.60 10.69 97TH 4.21
9.22 98TH 3.63 10.84 98Th 4.27
9.34 99Th 3.68 11.11 9911 4.37
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63-IHAD N=MEFIYi •E•tU=D

The breadth of the hand rasured between the metacarpale II and
etacarpale V larxhi.arks. This dir-ension was xreasured diretly during the
survey using a sliding caliper. See Gordon, et al. (1989) pages 186--187.

Paired t-test comparisons of hand breadth frcm the digitizer and frcm
survey reasurmant show that there are significance differenes between
mean values for ren (t=35.24 df=1002 p=.OOC) and for wcmn (t=46.14
df=1303 p=.O00).

ZZ.1

Illustration adapted frcm Gordon, et al. (1989).

166



63--HAND BREA•IiH yEASUp-BD
FAI• MALES

UME SUJMXRY STATISTICS TME SZUmARY smurcsmv•2E D;UMC}S CEIT=S ME

7.95 MEIXT 3.13 9.04 WEN 3.560.01 SE,(2KAN) 0.00 0.01 SE(14E.AN) 0.010.38 ST DEV 0.15 0.42 Sr DEV 0.170.01 SE(SD) 0.00 0-01 SE(SD) 0.00

6.60 MMIN•N].L 2.60 7.90 MINIMILM 3.119.80 MAChN 3.86 10.60 MXWA24 4.17

COEFF. OF VARIATION 4.8% C0EFF. OF VARIATION 4.7%-fc"B^2RY--Lqk I 0.18 SM-TRY--BET- I 0.17KJmCSIS-EPLTA II 3.51 MRJSIS- BEMTA II 2.92

NMM OF SUBRECIS 1304 NM4MER OF SUBJECIS 1003

PEFU=nIIS NITLEaN'IMTERS INE CENYrImME-•S 12CHES

7.13 IS2 2.81 8.10 1ST 3.197.22 2ND 2.84 8.20 2hND 3.237.27 3RD 2.86 8.27 3RD 3.267.35 5TH 2.90 8.36 5Th 3.297.48 10TH 2.94 8.50 10TH 3.357.56 15TH 2.98 8.59 15TH 3.387.63 201H 3.01 8.67 20TH 3.417.69 25TH 3.03 8.74 25TH 3.447.75 30TH 3.05 8.80 30TH 3.477.80 35TH 3.07 8.86 35TH 3.497.85 40TH 3.09 8.91 40TH 3.517.90 45TI 3.11 8.97 45TH 3.537.94 50TH 3.13 9.02 50TH 3.557.99 55TH 3.15 9.08 55TH 3.578.04 601H 3.17 9.13 60TH 3.608.09 65TH 3.19 9.19 65TH 3.628.15 7011 3.21 9.25 70T1 3.648.21 75TH 3.23 9.32 75TH 3.678.27 80q11 3.26 9.40 80Th 3.708.35 85TH 3.29 9.49 851TH 3.738.45 90111 3.33 9.60 9rflmi 3.788.59 95Th 3.38 9.76 951H 3.848.68 97TH 3.42 9.87 97111 3.888.75 98T1 3.44 9.94 98mi 3.918.85 99Th 3.48 10.05 99TH 3.96
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The breadth of the wrist calculated as the distarc.e between the ulnar
projection (point 2) and the radial projection (point 38) of the distal
wrist crease.
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64--TAISt EPZD

MAIES

THE SW2Ry STAMICS THE SrjyM SnTTIs-riCS

5.70 NEýN 2.24 6.58 MEAN 2.59
0.01 SE(,) 0.00 0.01 SE (MEAN) O.01
0.34 ST WV 0.14 0.45 ST DEV 0.18
0.01 SE (SD) 0.00 0.01 SE (SD) 0.00

4.60 MI .12M 1.81 5.30 MINIMUM 2.09
7.00 MAXTYlU4 2.76 8.20 MAXfl4N 3.23

CO-FF. OF VAR!0ATI 6.0% CDEFF. OF VARIATION 6.8%
SYV=-B-ETA I 0.22 Sy RY--EE I 0.22
lq•'SIS--B=A UI 3. 36 K3=IS-BETA II 3.29

I. OF SUBJETS 1304 NUT= OF SUBJECTS 1003

fCMMITES PERCENT=CEZ2=12'7• •P'2RST•aIE CEh'm=} INCH{ES

4.93 1ST 1.94 5.53 -IST 2.18
5.02 21.D 1.97 5.67 2ND 2.23
5.07 3RD 2.00 5.76 3RD 2.27
5.15 5Th 2.03 5.87 5TH 2.31
5.27 10T1H 2.07 6.03 10Th 2.37
5.35 15=h 2.10 6.13 15TH 2.41
5.41 20TH 2.13 6.21 207H 2.45
5.46 25TH 2.15 6.28 25TH 2.47
5.51 3011H 2.17 6.34 30M1 2.50
5.56 35TH 2.19 6.40 35TH 2.52
5.60 40M1 2.21 6.45 40111 2.54
5.64 45TH 2.22 6.51 45TH 2.56
5.69 50MH 2.24 6.56 50Tm 2.58
5.73 557H 2.26 6.62 55Th 2.60
5.77 60M1! 2.27 6.67 60TH 2.63
5.82 65T1 2.29 6.73 65M1 2.65
5.86 70Yil{ 2.31 6.79 70TM 2.67
5.91 75Th 2.33 6.86 75Th 2.70
5.97 80TH 2.35 6.94 8Sam 2.73
6.04 85TH 2.38 7.04 85TH 2.77
6.13 90mh 2.41 7.16 9(011 2.82
6.27 95Th1 2.47 7.35 95711 2.89
6.36 97TH1 2.50 7.48 97TH 2.94
6.43 98mi 2.53 7.57 98'H 2.98
6.54 991m 2.58 7.72 99TH 3.04
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65--WRI CI ýCE2

The ciro-rference of the wrist erpendiccular to the Iona, axis of the
forearm reasured with the tape passing over the stylion llarxk. This
dim2rnsicn was measure directly during the survey. See Gordon, et al.
(1989) pages 324-325.
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65-TA r C11CATh'CE

M SLF2eM STATSTICS THE SLM Y S •T cs
CE1METERS IN CHESEU ET INCHES

15.14 MEAN 5.96 17.43 MEA• 6.86
0.02 SE (EAN) 0.01 0.03 SE (MAN) 0.01
0.69 ST LEV 0.27 0.82 ST IEV 0.32
0.01 SE(SD) 0.01 0.02 SE(SD) 0.01

13.00 MINIMM 5.12 14.30 MIN]IM 5.63
17.40 MAXRAIM/ 6.85 20.40 AX19MMU 8.03

CIEFF. OF VARLAMTIC 4.6% COEFF. OF VARIATIcON 4.7%
SY12d -BETA I 0.23 SY2ITR, Y-BETA I 0.19
ImJau IS--EETA II 3.06 K=RItSIS- EETA II 3.02

NIMBER OF SUBJ1J S 1304 NU111= OF SUTBTECIS 1003

COKTITITS RCENS T•IUS {E

13.62 1ST 5.36 15.72 1ST 6.19
13.80 2ND 5.43 15.90 2ND 6.26
13.91 3RD 5.48 16.01 3RD 6.30
14.05 5TH 5.53 16.17 5TH 6.36
14.28 10MH 5.62 16.42 10TH 6.46
14.43 15TH 5.68 16.59 151H 6.53
14.55 201H 5.73 16.74 20TH 6.59
14.66 25TH 5.77 16.86 251H 6.64
14.76 30TH 5.81 16.98 30TH 6.68
14.85 35TH 5.85 17.09 35TH 6.73
14.94 401UM 5.88 17.19 40TH 6.77
15.02 45TH 5.91 17.30 45TH 6.81
15.11 5U0T 5.95 17.40 30Th 6.85
15.19 557H 5.98 17.51 551H 6.89
15.28 60TH 6.02 17.62 60Th 6.94
15.38 65TH 6.05 17.73 65TH 6.98
15.48 70111 6.09 17.85 70TH 7.03
15.59 75Th 6.14 17.98 75TH 7.08
15.71 80Tq 6.19 18.13 8(ih 7.14
15.86 85TH 6.24 18.30 85TH 7.20
16.04 90TH 6.32 18.52 901H 7.29
16.32 95TH 6.43 18.84 95TH 7.42
16.50 97TH 6.50 19.04 97TH 7.50
16.64 98TH 6.55 19.19 98Th 7.55
16.85 99TM 6.63 19.41 99TH 7.64
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66-4RIST--fER OF GRIP LETIH

The horizontal distance frcan the stylion landrark to the center of a dcwel
gripped in the hwd. This dimension was measured directly during the
survey with a Poech caliper. See Gordon, et al. (1989) pages 322-323.

S-4

Illustraticn adapted from Gordon, et al. (1989).
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66-WRIS TO CEN OF GRIP IEMH

FEXaL- MALES

ME SU171Y STAIScS UM SUM2ARY STATISTICS
CENTLMEIEMS INCHES CEil'MINY D;= N•E

6.62 MEAN 2.61 6.98 MEAN 2.75
0.01 SE(mEA) 0.01. 0.02 SE(YXAN) 0.01
0.49 ST DEV 0.19 0.48 ST DEV 0.19
0.01 SE (SD) 0.00 0.01 SE (SD) 0.00

5.20 MŽIf'LNM 2.05 5.80 KnImm 2.28
8.30 M-NXfM 3.27 8.70 MAXIML4M 3.43

OOEFF. OF VARIATION 7.4% (OEFF. OF VAIRAICN 6.9%
SYE=- EM-TA I 0.26 SY!1ý1 -EETA I 0.41
1CJR1=IS-B£TA II 2.90 !RrtSlS-BE' II 3.06

NUIR OF SUBJEIS 1304 NU.MER OF SUTBJ'E0 1003

PERCENTILES p vi=C-=M2IERS INCHES CEL•• psIN

5.59 IST 2.20 6.03 iST 2.38
5.70 2ND 2.25 6.11 2ND 2.41
5.78 3RD 2.27 6.17 3RD 2.43
5.87 5TH 2.31 6.25 5T1H 2.46
6.02 10Th 2.37 6.39 !0TY- 2.51
6.12 15mi 2.41 6.48 151H 2.55
6.20 20TQ 2.44 6.56 20Mh 2.58
6.27 25TH 2.47 6.64 25Th 2.61
6.34 309m1 2.50 6.70 30ME 2.64
6.41 35Th 2.52 6.77 35TH 2.66
6.47 40Mi 2.55 6.83 407H 2.69
6.53 45Th 2.57 6.89 45TH 2.71
6.59 50T1 2.59 6.95 50flTH 2.73
6.65 55TH 2.62 7.01 55TH 2.76
6.72 6011 2.65 7.07 60T1 2.78
6.79 65TH 2.67 7.14 65TH 2.81
6.86 70M1 2.70 7.21 70TG 2.84
6.94 75Th 2.73 7.29 75TH 2.87
7.03 801H 2.77 7.38 8011 2.90
7.14 85TH 2.81 7.48 85Th 2.95
7.28 901H 2.87 7.62 90TH 3.00
7.49 95Th 2.95 7.83 95TH 3.08
". 62 97T1 3.00 7.98 977I 3.14
7.71 98Th 3.04 8.09 98TH 3.18
7.85 99Th 3.09 8.26 99TM 3.25
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67--?JTINDEX FINGIER %=q

The distance between the stylion landmark and the tip of digit 2. This
dimension was measured directly during the survey with a Feh caliper.
See Gordon, et al. (1989) pages 330-331.

/

i j//
" IC

Illustration adapted frxn Gordon, et al. (1989).
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67-iMIST-INDEX FINGL LE-IH

FEMAIM MALES

T HE & SM SrMTA CS THE SUIAR SmlT CS
MUgM=E INRS S fid IN=ES

16.95 MEAN 6.67 18.10 MEAN 7.13
0.02 SE(NEAN) 0.01 0.03 SE(MEAN) 0.01
0.90 ST DEV 0.35 0.91 ST DEV 0.36
0.02 SE(SD) 0.01 0.02 SE(SD) 0.01

14.10 JTM 5.55 15.80 N3fn4M 6.22
20.20 MAXIM24 7.95 21.60 MAXIUM 8.50

COEFF. OF VARIATICl 5.3% COEF. OF VARIIACTI 5.0%
SY2'MIY- BETA I 0.14 SYThEmY-B TAM I 0.24
KNIJOSIS- MTA II 3.15 KJIRMIS- ETA II 3.10

NU7 OF SUBJEWI 1304 NL1-EER OF SUBTECOS 1003

CETIME2= IN=~E CEITM LET= MUME!S

14.91 IST 5.87 16.10 1ST 6.34
15.14 2ND 5.96 16.32 2ND 6.43
15.28 3RD 6.02 16.46 3RD 6.48
15.49 5Th 6.10 16.66 5TH 6.56
15.81 10Ih 6.22 16.96 I0Th 6.68
16.02 15TH 6.31 17.16 15TH 6.-/6
16.19 20TH 6.38 17.33 20IH 6.82
16.34 25TH 6.43 17.47 25Th 6.88
16.47 30UM 6.49 17.60 30TH 6.93
16.59 35TH 6.53 17.73 35TH 6.98
16.71 4(YIH 6.58 17.84 40TH 7.03
16.82 45Th 6.62 17.96 45TH 7.07
16.93 5001 6.67 18.07 50TH 7.12
17.04 55TH 6.71 18.19 55TH 7.16
17.15 60TH 6.75 18.31 60Th 7.21
17.27 65TH 6.80 18.43 65Th 7.26
17.39 70TH 6.83 18.56 70TH 7.31
17.52, 75TH 6.90 18.70 75TH 7.36
17.68 80sI 6.96 18.86 809M 7.43
17.86 55r1i 7.03 19.05 85TH 7.50
18.10 90TH 7.12 19.29 90TH 7.60
18.46 95TH 7.27 19.65 95TH 7.74
18.72 97TH 7.37 19.89 97TH 7.83
13.91 98Ti 7 . 45 20.06 98TH 7.90
19.24 99Th 7.58 20.33 99Th 8.00
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68-W•TS .U•4TIP LD•I

The di--trc>e betýe-an the stylion landrark and the tip of digit 1. This
dir.ns ion us measared directly during the survey with a Poech caliper.
See Gordon, et al. (1989) pages 332-333.

Illustration adaptod fran Gordon, et al. (1989).
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68-FE SP LE=

S~MAIES

M1E SUtxMRY STATIS=CS THE Y Sr CS
C2?rI=.•TIR INCHES CEMf'nE S IrsS

11.77 MY-AN 4.63 12.45 MFIAN 4.90
0.02 SE NEAN) 0.01 0.02 SE(ME>NT) 0.01
0.68 Sr DEV 0.27 0.68 ST DV 0.27
0.)1 SE(SD) 0.01 0.02 SE(SD) 0.01

9.60 MIM 3.78 10.60 KIfJMM 4.17
14.20 MAXIMUM 5.59 14.80 MAXIMU4M 5.83

OOEFF. OF VARIATCIc 5.7% OJEFF. OF VARIATICI 5.5%
S•OITIY- BET I 0.14 S)NTflMY- BETA I 0.22
KJ• IS- MIM II 3.02 IU=IS- BZI II 3.14

NUMR OF SUBJEIES 1304 NMIMR OF SUBJECIS 1003

PE-RcINYII PERMETULE

10.29 1ST 4.05 10.93 isr 4.30
10.45 2!,D 4.11 11.10 2ND 4.37
10.55 310D 4.15 11.21 3RD 4.41
10.69 51H 4.21 11.36 5MI 4.47
10.92 10TH 4.30 11.59 10IH 4.56
11.07 151H 4.36 11.75 15TH 4.63
11.19 201H 4.41 11.88 209M 4.68
11.30 25TH 4.45 11.98 25TH 4.72
11.40 30TH 4.49 12.08 301H 4.76
11.49 35TH 4.52 12.17 35TH 4.79
11.58 40TH 4.56 12.26 40111 4.83
11.67 451H 4.59 12.34 45TH 4.86
11.75 50Tm 4.63 12.43 50111 4.89
11.84 55Th 4.66 12.51 55TH 4.92
11.93 60Th 4.70 12.60 60Th 4.96
12.02 65Th 4.73 12.68 657H 4.99
12.12 7011 4.77 12.78 70TH 5.03
12.23 75TH 4.81 12.88 75mh 5.07
12.35 8011 4.86 13.00 80TH 5.12
12.49 85TH 4.92 13.14 8511 5.17
12.67 90TH 4.99 13.33 9011H 5.25
12.92 95TH 5.09 13.61 95TH 5.36
13.09 97IH 5.15 13.80 97TH 5.43
13.20 98TH 5.20 13.95 98TH 5.49
13.38 99TH{ 5.27 14.19 99TH 5.59
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69-CR= 1 HEIMT?

The perpendicular distarce -fru the crotch betwn digits 1 and 2 (point
5) to the wrist crease base line.
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69-ra 1 HIiGHr

FEMAIB S FATES

THE St=Y SMATISTIC THE STA'iSTICSETDM INCHES CEIDIIf~hERS INCHES

6.28 MAN 2.47 6.91 MEAN 2.72
0.01 SE (i'.AN) 0.01 0.01 SE (MEAN) 0.01
0.46 ST EEV 0.18 0.47 ST EEV 0.19
0.01 SE(SD) 0.00 0.01 SE(SD) 0.00

4.90 MTIK24 1.93 5.40 MINh1M 2.13
8."') MAXIK 3.15 8.80 mAX2'124 3.46

COEFF. OF VARIATION 7.3% OMEFF. OF VARIATION 6.9%
STNM=Y- BEIA I 0.20 SyT1lY- m-TA I 0.20
IJR•TIS- JBEA II 2.99 .74RimSIS- BETA II 3.23

NUMBER OF SUB3ECI'S 1304 NUMER OF SUBJECTS 1003

PER LIES PEFEILSMEITi' w.i'T INCHE nR•llps INCHEES

5.26 1ST 2.07 5.83 IST 2.30
5.38 2ND 2.12 5.97 2ND 2.35
5.46 3RD 2.15 6.05 3RD 2.38
5.56 5TH 2.19 6.16 5TH 2.43
5.71 10! 2.25 6.32 10TH 2.49
5.81 15TH 2.29 6.43 15TH 2.53
5.89 20T1 2.32 6.51 207H 2.56
5.96 25TH 2.35 6.59 25TH 2.59
6.02 30Ti 2.37 6.65 30T{ 2.62
6.09 35`H 2.40 6.71 35IN 2.64
6.14 4011 2.42 6.77 40Th 2.67
6.20 45TH 2.44 6.83 45TH 2.69
6.26 5011 2.46 6.89 50TH 2.71
6.32 557H 2.49 6.94 55TH 2.73
6.38 60TH 2.51 7.00 60TH 2.76
6.44 65TH 2.54 7.07 65TH 2.78
6.51 70TH 2.56 7.14 70MH 2.81
6.58 75TH 2.59 7.21 751H 2.84
6.67 80TH 2.62 7.29 80TH 2.87
6.76 85TH 2.66 7.39 85TH 2.91
6.89 90TH 2.71 7.52 9011H 2.96
7.07 95TH 2.78 7.72 95TH 3.04
7.18 97TH 2.83 7.84 97TH 3.09
7.26 9811 2.86 7.93 98Th 3.12
7.37 997H 2.90 8.08 99TH 3.18
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7 0--C= 2 HEIMT

Mhe Perpendicular distarce fran the crotc between digits 2 and 3 (point
8) to the wrist crease base line.
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70--CROTC 2 HEIGIT

F&%E MALES

ThE PRY SiA2IScCS UM SUMY STAT=siCSCETMP INC-IES CEIS INGME

10.05 H&AIN 3.96 11.04 I-TN 4.35
0.02 SE(MEAN) 0.01 0.02 SE QM"EA 0.01
0.57 ST EV 0.23 0.61 ST rEV 0.24
0.01 SE(SD) 0.00 0.01 SE(SD) 0.01

8.00 DET12 3.15 8.20 YUIK2 3.23
12.60 MAXIM•4 4.96 13.30 IQAX~IKX 5.24

COEFF. OF VARIATICN 5.7% (OEFF. OF VARIATION 5.5%
SMIZEMY- BEIA I 0.21 SYMIY--ETA I 0.07
MT=DIS--BETA 1I 3.10 KiwIS-- BTA II 3.82

hNTJME OF SUBTECMIS 1304 NUMBER OF SUBMECTS 1003

PERM~r= PPI!n
ETVTb INIM CE•rz IN=•'

8.82 IST 3.47 9.73 IST 3.83
8.95 2ND 3.52 9.88 2ND 3.89
9.04 3,D 3.56 9.98 3RD 3.93
3.15 5TH 3.60 10.11 5i 9 3.98
9.34 10a 3.68 10.30 10h 4.06
9.46 15TH 3.73 10.44 15TH 4.11
9.56 2CY01 3.76 10.54 20ME 4.15
9.65 25-11 3.80 10.63 25"h 4.19
9.73 30(11 3.83 10.72 30TH 4.22
9.81 35TH 3.86 10.80 35TH 4.25
9.88 40(11 3.89 10.87 40M1 4.28
5.96 45TH 3.92 10.95 45TH 4.31

10.03 50TH 3.95 11.02 50TH 4.34
10.10 5511H 3.98 11.10 55TH 4.37
10.18 60TH 4.01 11.17 60Td 4.40
10.25 65Th 4.04 11.26 65TI 4.43
10.34 70TH 4.07 11.34 70TH 4.47
10.43 75TH 4.11 11.44 75I1 4.50
10.53 8OTH 4.1-5 11.54 80Th 4.54
10.66 85Th 4.19 11.67 85Th 4.59
10.81 90(1d 4.26 11.83 90TH 4.66
11-04 95Th 4.35 12.07 957H 4.75
11.18 97IH 4.40 12.21 97TH 4.82
11.29 98TH 4.45 12.35 98mh 4.86
11.45 9911 4.51 12.53 99TH 4.93
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71-Q<RD 3 HEIMHIT

The perpenXicular distance frCM the crotch betwee digits 3 and 4 (point
10) to the wrist crease base line.
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71-aRC= 3 HEIGJT

FEMAUS NAIES

ThE SULARY STATISTICS THE SUWARY STATISTICS
CENTIMMS INCHE C rERS INCIHES

10.03 MEAN 3.95 10.99 MEAN 4.33
0.02 SE(MEAN) 0.01 0.02 SE(MEAN) 0.01
0.60 ST UEV 0.24 0.64 ST DEV 0.25
0.01 SE(SD) 0.00 0. 01 SE(SD) 0.01

8.00 MINIMUM 3.15 7.90 MINIMUM 3.11
12.50 MA)MUM 4.92 13.40 FAXIMUM 5.28

COEFF. OF VARIATION 6.0% ODEFF. OF VARIATION 5.8%
SYMMETRY-BETA I 0.18 SYMMEIRY--BETA I 0.10

SItUIS--BETA II 3.00 1UUIOSIS-----EPA II 4.02

NUMBFR OF SLUBJECIS 1304 NUJ1R OF SUPFJfTPS 1003

PERCENTILMESPE]•-)TICICENTIMETERS INCHES cliT.DrITZR iNcHES

8.71 1ST 3.43 9.54 1sT 3.76
8.88 2ND 3.50 9.74 2ND 3.84
8.98 3RD 3.54 9.86 3RD 3.88
9.11 5TH 3.59 10.01 5TH 3.94
9.30 10111 3.66 10.22 10Th 4.03
9.42 15TH 3.71 10.36 15TH 4.08
9.52 20TH 3.75 10.47 20TH 4.12
9.61 25FTIT  3.78 10.57 25TH 4.16
9.69 30 1 3.82 10.65 301H 4.19
9.77 35TH 3.85 10.73 35Th 4.23
9.85 40TH 3.88 10.81 40(1 4.26
9.92 45Th 3.91 10.89 45'd1 4.29

10.00 50111 3.94 10.96 50TH 4.32
10.07 55TH 3.97 11.04 55TH 4.35
10.15 60TH 4.00 11.12 60YM 4.38
i0.24 651H1 4.03 11.20 651H 4.41
10.33 70111 4.07 11.29 7011 4.45
10.43 75TH 4.11 11.39 75TH 4.49
10.54 80TH 4.15 11.51 801I" 4.53
10.68 85Th 4.20 11.65 85TH 4.58
10.84 9 0Y1 4.27 11.82 901IH 4.65
11.08 95TH 4.36 12.09 95TH 4.76
11.22 97TH 4.42 12.27 97TH 4.83
11.32 98TH 4.46 12,40 98TH 4.88
11.44 99TH 4.50 12.61 99TH 4.96

183



72--<FDrCH 4 B=HEIrl

Mhe perpendicular distanoe f rc the crotdi between digits 4 arnd 5 (point
12) to the wrist cxease base line.
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72-2iYUI 4 HEIGHrT

FEMLS MAEIS

THE SUMMARY ST'flTIC 'IHE SUMMARY WrATISTICSENIE1P INCHES CETMTR INCHES

8.79 MEAN 3.46 9.66 MEAN 3.80
0.02 SE(MEAN) 0.01 0.02 SE(MEAN) 0.01
0.58 ST DEV 0.23 0.62 ST DEV 0.24
0.01 SE(SD) 0.00 0.01 SE(SD) 0.01

6.70 MIN4IIK4 2.64 6.80 MINIMUM 2.68
11.30 MAl14DM 4.45 12.10 MAXIN•IM 4.76

COEFF. OF VARIATION 6.6% CIDEFF. OF VARIATION 6.4%
SYMMEIRY- B~FA I 0.12 SYMMETRY- BETA I 0.17
KERIOSIS-BETA II 3.15 JRItJSIS-BETA II 3.91

NUM OF SUBJECIS 1304 NUMBER OF SUBJECTS 1003

PERCENtIMLS PE•RIES
CEMI.I IN=IES CENýIMITS INCHES

7.49 1ST 2.95 8.23 1ST 3.24
7.66 2ND 3.01 8.44 2ND 3.32
7.75 3RD 3.05 8.56 3RD 3.37
7.88 5TH 3.10 8.71 5TH 3.43
8.07 10TH 3.18 8.91 10TH1 3.51
8.20 15TH 3.23 9.05 15TH 3.56
8.30 2011i 3.27 9.15 20TH 3.60
8.39 25TH 3.30 9.24 25Th 3.64
8.47 30TH 3.34 9.32 30TH 3.67
8.55 35TH 3.37 9.40 35TH 3.70
8.63 40Th 3.40 9,47 40TH 3.73
8.70 45TIh 3.43 9.55 45TH 3.76
8.77 50Th 3.45 9.62 501 3.79
8.85 55TH 3.48 9.70 55TH 3.82
.3 n-7 &Z 3.51 9.78 601H 3.85

9.01 65TH 3.55 9.86 65TH 3.88
9.09 70TH 3.58 9.95 70TH 3.92
9.18 75TH 3.62 10.05 75TH 3.96
9.29 80T1H 3.66 10.17 80Th 4.00
9.41 85Th 3.70 10.30 b5TH 4.06
9.56 90TH 3.76 10.48 90TH 4.13
9.78 95TH 3.85 10.73 95Th 4.22
9.91 97q' 0.c)0 'D p 7TH- 4.29

9.99 98TH 3.93 10.99 98TH 4.33
10.12 99TH 3.98 11.14 99TH 4.39
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73-F-REARK-HAND LETH

The distance between the back of the tip of the elbow to the tip of the
middle finger. This dimension was measured directly during the survey
with a beam caliper. See Gordon, et al. (1989) pages 180-181.

I

Illustration rbpted from Gordon, ct al. (1989).
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73-FOREARK-HAND I04=I

F-NAI.ES MAES

MThE sU4ARY STATISTICS THE SUMMARY SVTISTICS
CEN21MFEERS INCHES CERSIMMIC

44.35 MEAN 17.46 48.40 MEAN 19.06
0.07 SE(MEAN) 0.03 0.07 SE (MEAN) 0.03
2.36 Sr DEV 0.93 2.33 ST DEV 0.92
0.05 SE(SD) 0.02 0.05 SE(SD) 0.02

32.40 MINIMUM 12.76 41.50 MINIMUM 16.34
53.30 MAXIUMM 20.98 57.80 MAXIMUM 22.76

(OEFF. OF VARIATION 5.3% COEFF. OF VARIATIC• 4.8%
SMEIRY-BEMA I 0.07 SYIEMIY- BETA I 0.39
FqiRVOSIS--BhrM II 3.33 KJR IS--I'A II 3.30

NUMBER OF SUBYECIrS 1304 NUMBER OF SUBJECPS 1003

ERCENTIME PERCENTIIEM
CENIMEIEIS INCHES CENTIMETR INCHES

39.20 ISr 15.43 43.53 IST 17.14
39.76 2ND 15.66 44.05 2ND 17.34
40.12 3RD 15.80 44.38 3RD 17.47
40.61 5TH 15.99 44.82 5TH 17.65
41.38 10Th 16.29 45.51 10Th 17.92
41.91 15TH 16.50 45.99 151H 18.11
42.34 20Th 16.67 46.39 20(h 18.26
42.71 25TH 16.82 46.73 25TH 18.40
43.05 30Th 16.95 47.06 30TH 18.53
43.37 35TH 17.08 47.36 35TH 18.65
43.68 40'M 17.20 47.65 40TH 18.76
43.98 45TH 17.32 47.94 45TH 18.88
44.28 50TH 17.43 48.24 50TH 18.99
44.58 55Th 17.55 48.54 55TH 19.11
44.89 60TH 17.67 48.85 60TH 19.23
45.22 65TH 17.80 49.17 65TH 19.36

45.56 70TH 17.94 49.52 7011h 19.50
45.93 75TH 18.08 49.91 75TH 19.65
46.35 80TH 18.25 50.34 80TH 3.9.82
46.83 85TH 18.44 50.85 85TH 20.02
47.44 9(0H 18.68 51.50 90Tff 20.28
48.33 95Th 19.03 52.46 95TH 20.65
48.88 97TH 19.25 53.06 97TH 20.89
49.28 98Thl 19.40 53.50 98TH 21.06
49.87 99TH 19.63 54.14 99TH 21.32
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74-PLBOW-URST IENGH

The distance between the back tip of the elbow to the stylicn lar~nark.
This dime-nsion was calculated from the survey measured values as:
FOEFARM-HAND I4Fl1 minus HAND I IH (MEASURED). Sw Gordon, et al.
(1989) pages 378-379.

IAJ

Illustration adapted fram Gordon, et al. (1989).
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74--EIEaM-WRI.3T IENGIH

FEMALESMAE

THE SUMARY STATISTICS THE SUMARY STATISTICS
CENTIMETERS LN(CS CIMTE IN(IHES

26.28 MEAN 10.35 29.00 MEAN 11.42
0.04 SE(MEAN) 0.02 0.05 SE(ME2AN) 0.02
1.56 ST DEV 0.61 1.53 ST DEV 0.60
0.03 SE(SD) 0.01 0.03 SE(SD) 0.01

17.00 MINIMUM 0.63 24.40 MINIMUM 9.61
31.80 MAXIMUM 6.69 35.00 MAXDM 13.78

CYJEFF. OF VARIATION 5.9% CDEFF. OF VARIATION 5.3%
SwrRY-Bum I -0.02 SYIVETY- BETA 1 0.36
igVRIOSIS--BDTA II 3.73 KJRDCIS---BETA II 3.23

NUMBER OF StJDYrS 1304 NUMBER OF SUBJECIS 1003

PERCENTILES PERCaNI'ILES
CE2TIMhETES INCHiES CEI TMETE lNaCiES

22.95 l1ST 9.04 25.89 IS1 10.19
23.26 2ND 9.16 26.18 2ND 10.31
23.47 3RD 9.24 26.37 3RD 10.38
23.78 5TH 9.36 26.65 5TH 10.49
24.30 10T, 9.57 27.10 IOTH 10.67
24.66 15TH 9.71 27.43 15TH 10.80
24.95 20TH 9.82 27.69 20IH 10.90
25.21 25TH 9.92 27.92 25TH 10.99
25.44 30T 10.02 28.14 30TH 3.1.08
25.66 35TH 10.10 28.34 35TH 11.16
25.86 40TH 10.18 28.53 40TH 11.23
26.06 45TH 10.26 28.72 45TH 11.31
263.26 50TH 10.34 28.92 50MH 11.38
26.46 55TH 10.42 29.11 55TH 11.46
26.66 69TH 10. 50 29.31 r0'j'jj 11.54A
26.87 65TH 10.58 29.51 65TH 11.62
27.09 70TH 10.66 29.74 70TH 11.71
27.32 75TH 10.76 29.98 75Th 11.80
27.59 80TH 10.86 30.26 80TH 11.91
27.89 85TH 10.98 30.58 85TH 12.04
28.28 90YIH 11.14 31.00 90TH 12.20
28.86 95TH 11.36 31.64 95Th 12.46
29.25 97TH 11.51 32.06 97Th 12.62
29.53 98Th 11.63 32.38 98Th 12.75
30.00 99"1 11.81 32°89 99TH 12.95
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75-EIMB•-- •IR OF GRIP LMI

The distance between the back tip of the elbio to the center of a dowel
gripped in the hand, This dimension was calculated from the survey
measured values as: FOREAR4-HAND IENGIH minus HAND Id..Id (MEASURED) plus
WRISI1'qIrE~ OF GRIP IL4GIH. See Gordon, et al. (1989'. pages 376-377.

(-,N

Illlstration adapted frmn Gordon, et al. (1989).
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75-ELBOW-CENTER OF GRIP LEWIR

Fig MALES

THE SUMRY STATISTICS THE SLTM STATISTICS
CNnqES INCHES E nCi-ES

32.90 MEAN 12.95 35.98 MEAN 14.16
0.05 SE(MEAN) 0.02 0.06 SE(MEAN) 0.02
1.78 ST EEV 0.70 1.77 ST DEV 0.70
0.03 SE(SD) 0.01 0.04 SE(SD) 0.02

23.70 MIN1HM 0.71 30.70 MINDIN 12.07
38.70 MAX)fl4M 9.33 43.60 MAXfl4[M 17.17

OOE2F. OF VARIATION 5.4% OOEFF. OF VARIATTON 4.9%

SYMMETRY- BETA I 0.04 SYMMETRY- BETA I 0.42
NRR)SIS-BETA II 3.41 KURI'SIS---BTA II 3.35

NUMBER, OF SUTBECIS 1304 NUMER OF SUBJECTS 1003

PERCE1ES PERCENMTIES

CEVrIM4ERS INCHES CENTIMETERhS INCMES

28.96 iST 11.40 32.35 1ST 12.74
29.36 2ND 11.56 32.77 2ND 12.90
29.63 3RD 11.67 33.01 3RD 13.00
30.01 5TH 11.81 33.34 5TH 13.13
30.62 10TH 12.06 33.83 10IH 13.32
31.04 15TH 12.22 34.17 15Th 13.45
31.38 20TH 12.36 34.45 20TH 13.56
31.68 25TH 12.47 34.70 251H 13.66
31.95 30TH 12.58 34.94 3C0TU 13.76
32.19 35Th 12.67 35.16 35T1i 13.84
32.42 40TH 12.77 35.38 4011 13.93
32.65 45TH 12.85 35.60 45TH 14.02
32.87 50TH 12.94 35.83 50TH 14.11
33.10 55TH 13.03 36.06 55TH 14.20
33.32 60TH 13.12 36.30 6(YT¶ 14.29
33.56 65TH 13.21 36.55 65TH 14.39
33.80 701H 13.31 36.83 7011 14.50
34.07 75TH 13.41 37.13 751iH 14.62
34.37 801H 13.53 27.47 80'I1H 14.75
34.72 85TH 13.67 37.87 85TH 14.91
35.17 90TH i¾.85 38.38 90911 15.11
35.85 95TH 14.12 39.09 95TH 15.39
36.31 97TH 14.30 39.53 97TH 15.56
36.66 98TH 14.43 39.82 98TH 15.68
37.22 99TH 14.66 40.21 99TH 15.83
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76-RADIALE-&1ION LENGTH

The distance between the radiale and stylion landmarks. This dimension
was measured directly during the survey with a beam caliper. See Gordon,
et al. (1989) pages 246-247.

V

19

N-

pt

I.

Illustration adapted fram Gordon, et al. (1989).
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76--RADI ALE-S7TII"ON LENO1I H

FEMALES MALES

TlE SLAY S-=TISTICS ThE SUMMARY r3_ArISTIc3
CETMTR INCEES CENTI'MEIM.ýS INCIES

24.36 MEAN 9.59 26.92 MEAN 10.60
0.04 SE(MEAN) 0.02 0.05 SE(MEAN) 0.02
1.56 ST DEV 0.61 1.58 ST DEV 0.62
0.03 SE(SD) 0.01 0.04 SE(SD) 0.01

15.70 MINIMDM 6.18 22.20 MINJIMEM 8.74
30.60 NAXlIM 12.05 32.50 ]MAXIMUM 12.80

CXEFF. OF VARIATION 6.4% COEFF. OF VARIATION 5.9%
SYMMErRY-BLTA I 0.08 SYMMEfRY----BETA I 0.31
! RfTOIS---BETA II 3.72 KJTOCSIS ---- BETA II 3.01

NUMBER OF SUJBJECTS 1304 NUMBER OF SUBJECIS 1003

PERCENTILES PERCENTILES

CENTIMETER INaiES CENTIMETEPS INaES

20.97 1ST 8.26 23.69 1ST 9.33
21.33 2ND 8.40 23.99 2ND 9.45
21.57 3RD 8.49 24.20 3RD 9.53
21.89 5TH 8.62 24.48 5TH 9.64
22.41 10TH 8.82 24.95 101H 9.82
22.77 15TH 8.97 25.28 151H 9.95
23.06 20TH 9.08 25.55 20Th 10.06
23.31 25TH 9.18 25.79 25TH 10.16
23.53 30TH 9.26 26.02 30111 10.24
23.74 35TH 9.35 26.22 35TH 10.32
23.94 40TH 9.42 26.43 40111 10.40
24.13 45TH 9.50 26.63 45TH 10.48
24.32 50TH 9.57 26.83 50TH 10.56
24.51 55TH 9.65 27.03 55TH 10.64
24.71 60TH 9.73 27.24 6(YIH 10.72
24.91 65TH 9.81 27.46 65TH 10.81

70r11 9.89 27.69 70TH 10.90
25.36 75TH 9.98 27.94 751H 11.00
25.63 80TH 10 09 28.23 80TH 11.12
25.94 85TH 10.21. 28.57 85TH 11.25
26.34 9CTH 10.37 29.01 909'M 11.42
26.97 95TH 10,62 29.66 95TH 11.68
27.39 97TH 10.78 30.09 97TI 11.85
27.72 98TH 10.91 30.40 98TH 11.97
28.26 99TH 11.12 30.89 99TH 12.16

193



77-F.EA1 CIRCU FEREICE, FLEXED

The circumferenc of the flexed foreanu measured with a tape passing
acrss the crease at the juncture of the upper arm and forearm. Ths
dimemion was mesured directly durin the survey. See Gordcn, et al.
(1989) 13es 176-177.

CA

Illustration adapted frxn Gardon, et al. (1]89).
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77--FORFARM C FRCLWERELM, FLEXED

FEMALS MAIES

THE S4UMMARY STATISTIC THE STUMWRY STATISTICS
CENTIM1EIIRS INCHES CEN2rEKMEBES nQ{Es

25.41 MEAN 10.00 30.39 MEAN 11.96
0.04 SE(MEAN) 0.02 U.06 SE(MEAN) 0.02
1.50 ST DEV 0.59 1.89 ST DEV 0.74
0.03 SE(SD) 0.01 0.04 SE(SD) 0.02

21.20 MTNXMJM 8.35 23.30 MININM 9.17
32.50 MAXI"M 12.80 36.30 MAXIM"M 14.29

CODEFF. OF VARIATION 5.9% COEFF. OF VARIATION 6.2%
SYMMETRY ---- BETA I 0.33 SYMMETY--BETA I 0.15
Kb-RITSIS--BETA II 3.56 MITZIOSIS-BETA II 3.11

NUMBER OF SUBJ"ECrS 1304 NUMBER OF SUBJECITS 1003

PERCI1TLES PERCE4TIEU
CENaiE INCHES CET7IMEI•TIS INC1 ES

22.07 1ST 8.69 26.37 1ST 10.38
22.47 2ND 8.85 26.85 2ND 10.57
22.72 3RD 8.94 27.13 3RD 10.68
23.05 5TH 9.07 27.50 5TH 10.83
23.55 10um 9.27 28.07 10Th 11.05
23.89 15'Aii 9.40 28.46 15TH 11.20
24,15 20TH 9.51 28.78 20Th 11.33
24.39 25TH 9.60 29.06 25TH 11.44
24.6( 30Th 9.68 29.32 30Tl 11.54
24.79 3STH 9.76 29.56 35Th 11.64
24.98 4(YI1 9.83 29.80 40T1 11.73
25.1.6 45TH 9.91 30.04 4 il 11.83
25.34 50TH 9.98 30.28 50Th 11.92
25.53 55TH 10.05 30.53 55TH 12.02
25.72 601'iH 10.1.2 30.78 60MM 12.12
25.91 651H 10.20 31.05 65Th 12.22
26.13 70=1 10.29 31.33 70I11 12.34
26.36 75T1H 10.38 31.65 75TH 12.46
26.63 80111 10.48 32.01 80TlH 12.60
26.94 85111 10.61 32.42 85TH 12.76
27.35 90hq 10.77 32.95 90qli 12.97
27.98 95TH 1i .02 33.70 95Th 13.27
28.41 971h 11.18 34.16 97TH 13.45
28.'3 98'JT 11.31 34.48 98TH 13.58
29 A 99Hm 11.51 34.93 99Th 13.75
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78-BICEPS CI~aMFIF2NCE,, FLEXED

The circumfererce of the flexed upper arm mieasured perpendicul~ar to the
1cng axis of the upper arm. This clinension was measured directly during~
the survey. See Gordon, et al. (1989) pages 94-95.

Illustration adapted from Gordon, et al. (1989).
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78--BICEPS CDTIJMF CE, FIEX8D

FEMUIES MAIFS

THE SUMMARY STATISTIS THE SUMMARY STATISiCS
CENTIMETERS INCE CENTIMETERS INCHES

28.16 MEAN 11.09 33.87 MEAN 13.33
0.06 SE(MEAN) 0.02 0.09 SE(MEAN) 0.03
2.26 ST DEV 0.89 2.72 ST DEV 1.07
0.04 SE(SD) 0.02 0.06 SE(SD) 0.02

21.50 MINIMUM 8.46 25.90 KIND4IM 10.20
37.10 MAXIMUM 14.61 42.60 MAXIMJM 16.77

0OEFF. OF VARIATION 8.0% (COEkF. OF VARIATION 8.0%
SYMMETIRY---BLTA I 0.36 SYMMETRY ---- BErA I 0.22
IUZRItSIS---BETA II 3.19 K1JRIMSIS---BETA 1I 3.03

NUMMBER OF SUBJECITS 1304 NUMBER OF SUBJEC7S 1003

PERCENTILES PERCENTIIS
CFNTIMEIERS INCEES CENThErfi1 INqCHES

23.33 1ST 9.18 27.66 LST 10.89
23.88 2ND 9.40 28.54 2ND 11.24
24.23 3RD 9.54 29.05 3RD 11.44
24.68 51H 9.72 29.68 5TH 11.68
25.37 10Th 9.99 30.57 109M 12.04
25.85 15TH 10.18 31.15 15TH 12.26
26.23 20TH 10.33 31.61 20Mi 12.44
26.56 25TH 10.46 32.00 25TH 12.60
26.87 30TH 10.58 32.36 30Th 12.74
27.16 351E 10.69 32.70 35Th 12.87
27.44 40Th 10.80 33.03 40'YI 13.00
27.72 45TH 10.91 °33.36 45TH 13.13
28.00 50TH 11.02 33.69 50THI 13.26
28.29 55Ti 11.14 34.03 55TH 13.40
28.58 60 iM 11.25 34.38 60TH 13.54
28.89 65Th 11.37 34.79 65Th 13.68
29.23 701B 11.51 35.16 709M 13.84
29.60 75Thl 11.65 35.61 75TH 14.02
30.02 809M 11.82 36.12 80TH 14.22
30.52 851H1 12.01 36.73 85TH 14.46
31.16 90TH 12.27 37.51 9(YIE 14.77
32.13 95TH 12.65 38.67 951H 15.2332.77 977H 12.90 ',9.41 97WH 15.',2
33.23 98R1 13.08 39.93 98TH 15.12
33.95 99Th 1.3.37 40.70 99TH 16.02
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79-ARM IENGIH

The distance between the acrinion landnark and the tip of the middle
finger. This dimension was calculated fran the survey measured values as:
ACROIAL HEI(•I minus WRIST HEIG1If plus HAND LENGTH (MEASURED). See
Gordon, et al. (1989) pages 348-349.

Illustl tion adapted frru Gordr i, et. al. (1989).
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19-ARM LENGH

FEM4AIkM MALES

TH1E SUMMARY SM2ATSICS THE SU?4WY STATISTICS
C11IET INCHES CENTIME= IaiS

72.39 MEAN 28.50 79.03 MEAN 31.11
0.11 SE(MEAN) 0.04 0.12 SE(MEAN) 0.05
3.90 ST DEV 1.53 3.85 ST DEV 1.51
0.08 SE(SD) 0.03 0.09 SE(SD) 0.03

57.90 MINIMUM 1.54 69.30 MINIM 27.28
87.10 MAKIMU 22.80 95.90 MAXIMUM 37.76

(COEFF. OF VARIATION 5.4% CIOEFF. OF VARIATION 4.9%
SYMMIRY- BETA I 0.10 SYM4IRY- BETA I 0.27
KURIOSIS-BETA II 3.17 KURTR1IS-BETA II 3.15

NUMBER OF SUB3ECTS 1304 NUMBER OF SUBJECTS 1003

P•xIn2S PERCENTILES
C=OfMEiTEs INCHES cQrIMhIR INCHES

63.52 1ST 25.01 70.52 1ST 27.76
64.57 2ND 25.42 71.54 2ND 28.17
65.23 3RD 25.68 72.16 3RD 28.41
66.12 5TH 26.03 72.97 51T1 28.73
67.49 I1I1 26.57 74.20 10TH 29.21
68.40 15Th 26.93 75.04 15TH 29.54
69.13 20IH 27.21 75.71 201H 29.81
69.75 25TH 27.46 76.30 25ni 30.04
70.32 30TH 27.68 76.84 301T 30.25
70.84 35TH 27.89 77.35 35TH 30.45
71.34 40TH 28.08 77.85 401H 30.65
71.82 45TH 28.28 78.33 45TH 30.84
72.30 50T11 28.46 "78.82 50TM 31.03
72.78 55TH 28.66 79.32 55TH 31.23
73.28 60TH 28.85 79.83 60'T 31.43
73.79 65TH 29.05 80.37 65TH 31.64
"74.33 70Th 29.27 80.94 7011 31.87
74.93 75TH 29.50 81.57 75TH 32.11
75.60 80CIH 29.76 82.28 80T1 32.40
76.38 85Th 30.07 83.11 85TH 32.72
77.39 90TH 30.47 84.16 90IH 33.13
78.91 95TH 31.07 85.68 9bTH. 33.73
79.92 97TH '31.46 86.62 97111 34.10
80.66 98Th 31.76 87.27 98Th 34.36
81.85 99TH 32.23 88.22 99TH 34.73
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80--SHMUI/•M-EL..EM LENGTH

The distance between the acrcmicn and olecranon landmarks. This dimension
was measurd diretly during the survey using a beam caliper. See Gordon,
et al. (1989) pages 254-255.

(mle"

Illustration adapted fran• Gordon, et al. (1989).
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80--SIRXJDER-.EIBO UalG~l

A MALES

THM SUMMARY STATISTIC3 '`Il-E UJMMRY SýATSTICE PIME INCM CENTU4EIlS INCMIES

33.59 MEAN 13.23 36.96 MEA14 14.55
0.05 SE (MEAN) 0.02 0.06 SE (MEWN) 0.02
1.77 Sr DEV 0.70 1.83 ST DEV 0.72
0.03 SE(SD) 0.01. 0.04 SE (SD) 0.02

28.90 MINIMUM 11.38 31.90 MIýNIMUM 12.56
40.10 MAXIMUM 15.79 44.60 MAXIMUM 17.56

COEFF. OF VARIATION 5.3% 0OEFF. OF VARIA'ION 5.0%SYMMV'OIY--BuTA I 0.13 SYMMEaiR(-BgrA I 0.24
KE3RlWIS--BETA II 2.94 [rJIOSIS----BETA 11 3.18

NLIE31R OF SUBJELIS 1304 NUMBM OF StJBJECIS 1003

PERENIIFS PERCENFIIES
SINC•EHS CENTIMEý DITCHES

29.59 1ST 11.65 33.01 1ST 13.00
30.04 2ND 1.1.83 33.45 2ND 13.17
30.32 3RD 11.94 33.73 3RD 13.28
30.72 5TH 12.09 34.10 5TH 13.42
31.33 10YH 12.33 34.68 10TH 13.65
31.75 15TH 12.50 35.08 15TH 13.8132.08 207H 12.63 35.40 20TH 13.94
32.37 25Th 12.75 35.69 25TH 14.05
32.64 30'iTH 12.85 35.94 30TH 14.1532.88 35'lfl 12.94 36.19 35TH 14.25
33.11 4 OT- 13.04 36.42 40Th 14.34
33.34 45Tl 1.3.12 36.65 45TH 14.43
33.56 5(0T'H 13.21 36.89 50TH 14.52
33.79 55TH 13.30 37.12 55'iH 14.61
34.02 60TH 13.39 37.36 60CM 14.7134.25 65'TH 1-3.49 37.61 65FTh 14.81
34.5 70111 1:3.58 37.88 70TH 14.91.
34.7: 751-1 13.69 38.17 75TH 15.03
35.-P 8i C•H 13.81 38.50 80Th 15.16
35.44 851h 13.95 38. 218 85Th}{ 15.31
35.88 9(Yi]I 14.13 39.36 9UIH 15.50
36.54 95'TH 14.38 40.07 95Th 15.77
36.96 97711 14.55 40.51 97TH 15.95
37.26 98T{ 1-4.67 40.82 981H 16.07
37.73 99'I 1.4.86 41.28 99Th 16.25
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8 1-ACRMION-RADIALE LENGTH

The distancve between the acrcmion and radiale larndarks. This direcsion
was measured directly during the survey usiM a beam caliper. See Gordon,
et al. (1989) pages 80-81.

I

Illustration adapted frcm Gordon, et al. (1989).
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81I-ACKON- RADIALE LEN=q•

FEMALES MAILES

THE SUb1ARY STATISTICS TE SUMMARY STATISTICS
CE-ITME =, INCHTES CETfI4= -, INCaES

31.20 MEAN 12.29 34.14 MEAN 13.44
0.05 SE(MEAN) 0.02 0.06 SE(MFAN) 0.02
1.70 ST DWV 0,67 1.75 SI' DEV 0.69
0.03 SE(SD) 0.01 0.04 SE(SD) 0.02

26.50 MINIMUM 10.43 28.70 MINIMUM 11.30
37.00 MAXIMUM 14.57 41.50 MAXIMUM 16.34

WXEFT. OF VARIATION 5.5% OCEFF. OF VARIATION 5.1%
SYMME'RY- BETA I 0.13 SYMMEIRY--BEI'A I 0.26
lJRIOSIS9-BErA II 2.97 EJRTOSIS-BETA IT 3.24

NUMB m OF SUBJECIS 1304 NUMBER OF SUPJECIS 1003

PERG1 NTILES PmIENILES
(rN •-NIa INCMS CrIMTERS INCHES

27.33 1ST 10.76 30.32 1ST 11.94
27.76 2ND 10.93 30.75 2ND 12.11
28.04 3RD 11.04 31.02 3RD 12.21
28.42 5f l1 11.19 31.38 5TH 12.36
29.02 10IM 11.42 31.95 10Th 12.58
29.42 15TH 11.58 32.34 15TH 12.73
29.74 20'IH 11.71 32.65 29TM 12.85
30.03 25THi 11.82 32.92 25TH 12.96
30°28 30TH 11.92 33.17 3(TH 13.06
30.51 35'I'I 12.01 33.40 35TH 13.15
30.73 40TH 12.10 33.63 40Th 13.24
30.95 45TI1H 12.19 33.85 4571 13.33
31.17 50Ti 12.27 34.07 5011l1 13.41
31.38 559H 12.36 34.29 55TH 13.50
31.60 60IIJ 12.44 34.52 60Th 13.59
31.83 65qH 12.53 34.76 65TH 13.68
32.07 7-YImI 12.63 35.01 70ME 13.78
32.33 75qH 12.73 35.29 75TH 13.89
32.63 81Fl 12. -35 35.60 80TBI 14.02
32.97 85TH 12.,98 35.97 85TH 14.16
33.41 90TH 13.15 36.44 90TH 14.34
34.06 95TH 1.3.41 37.12 95T11 14.61
34.48 97TH 13.58 37.56 977H 14.79
34.80 9811H 13./ 0 37.88 98Th1 14.91
35.30 99TH 1.3.90 38.36 99rTh 1.5. 10
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82---IKEBffIP REAM

Mie horizontal distanre from a back wall to the tip of the thumb measured
on a wall scale. This dimnsion was measured directly during the survey.
See Gordon, et al. (1989) pages 284-285.

II'ustration adapted frcin Gordon, et al. (1989).

204

I" i I I Ii i I iI- i



82-THUMBTIP REACH

FEMALES mumE

THE SUMM•RY STATISTICS THE SLZZAMY STATiSTIcs
CEFlTIME~iTE INCHS C=DnERS INCMES

73.54 MEAN 28.95 80.15 MEAN 31.55
0.10 SE(MEAN) 0.04 0.12 SE(MEAN) 0.05
3.70 ST DEV 1.46 3.94 ST DEV 1.55
0.07 SE(SD) 0.03 0.09 SE(SD) 0.03

60.50 MINIMUM 23.82 69.70 MINIMUM 27.44
89.80 KAXDIUM 35.35 98.00 MAXIMUIM 38.58

cEFF. OF VARIATION 5.0% CIDEFF. OF VARIATION 4.9%
SYMMETRY- BETA I 0.19 SYMMEIRY- BENTA I 0.31
KipRIsIS- BETA II 3.07 KIURIOSIS---BLlrA II 3.25

NUMBE OF SUBJTS 1304 NUMBER OF SUBJECTS 1003

PERcIIEm'ItCNTLE
CflENTIMIER INCI-S (-'RTIMETERS INCH1ES

65.64 lr 25.84 72.21 1ST 28.43
66.43 2ND 26.16 72.86 2ND 28.68
66.95 3RD 26.36 73.32 3RD 28.87
67.68 5TH 26.65 74.00 5TH 29.14
68.85 10T= 27.11 75.17 10cH 29.59
69.68 15TH 27.43 76.02 15TH 29.93
70.34 20Y111 27.69 76.72 20TH 30.21
70.93 25TH 27.93 77.35 25TH 30.45
71.47 30TH 28.14 77.92 30TH 30.68
71.97 35TH 28.33 78.46 35TH 30.89
72.45 40MV. 28.53 78.98 40TH 31.09
72.93 45TH 28.71 79.49 45TH 31.29
73.40 50TH 28.90 79.99 50TH 31.49
73.88 55TH 29.09 80.50 55TH 31.69
74.36 60M1 29.28 81.02 60TH 31.90
74.87 65TH 29.48 81.57 65TH 32.11
75.41 70TH 29.69 82.14 70TH 32.34
76.00 75TH 29.92 82.77 75TH 32.59
76.66 80Th 30.18 83.47 8OTH 32.86
77.43 8591H 30.49 84.29 85TH 33.19
78.42 90TH1 30.87 85.33 90TH 33.59
79.87 95TH 31.45 86.87 95TH 34.20
80.82 97TH 31.82 87.88 97TH 34.60
81.51 98TI 32.09 88.62 98TH 34.89
82.58 99TH 32.51 89.80 99Th 35.35
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83-- W ALSMMLENI

The horizontal distance fram a back wall to the stylion landmark msasured
on a wall scale. This dimension was mesred directly during the survey.
See Gordon, et al. (1989) pages 334-335.

Illustration adapted from Gordon, et al. (1989).
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83--WRIST WALL I.2.PGTIHI

F"'F,'1A I_, MAgL,

211E SUMMARY STATIsricS THE SUMMARY STATISTICS
cnffluEITs INCHES CENTIMETEI3RS f-ES

62.05 MEAN 24.43 68.11 MEAN 26.81
0.09 SE(MEAN) 0.04 0.11 SE(MEAN) 0.04
3.24 ST DEV 1.28 3.48 ST DEV 1.37
0.06 SE(SD) 0.03 0.08 SE(SD) 0.03

50.80 MINIMUM 20.00 58.20 MINIMUM 22.91
76.30 MAXIMUM 30.0,* 83.50 MAXIMUM 32.87

COEFF. OF VARIArION 5.2% COEFF. OF VARIATION 5.1%
SYMMh --RY-- BETrA I 0.17 SYMMETRY--BETA I 0.32
KRJr1XIS---.BETA II 3.06 I<IJR1SIS--BETA II 3.30

NUMBER OF SUBJECTS 1304 NUMBER OF SUBJECTS 1003

PERCENTILES PERCEN'IIES
CENTIMETI'ERS maiES INCHES

55.24 IST 21.75 60.87 1ST 23.96
55.84 2ND 21.98 61.52 2ND 24.22
56.26 3RD 22.15 61.97 3RD 24.40
56.87 5TH 22.39 62.62 5TH 24.66
57.89 10TH 22.79 63.70 10TH 25.08
58.62 15TH 23.08 64.47 15TH 25.38
59.22 20IH 23.32 65.10 20LIH 25.63
59.75 25Th 23.53 65.66 257H 25.85
60.24 30IH 23.72 66.17 30TH 26.05
60.69 351h 23.89 66.64 35Th 26.24
61.12 40Th 24.06 67.10 401H 26.42
61.55 451TH 24.23 67.55 45rTH 26.59
61.97 50Ti 24.40 67.99 501H 26.77
62.39 55Th 24.56 68.44 55TH 26.95
62.82 60TH 24.73 68.90 6WYM¶ 27.13
63.27 65TH 24.91 69.37 65TH 27.31
63.75 701T 25.10 69.88 70TH 27.51
64.26 75ThI 25 .30 70.43 75211I 27.73
64.84 80'Iq 25.53 71.05 801I1 27.97
65.51 85TH 25.79 71.77 85TH 28.26
66.37 90TH 26.13 72.69 90TH 28.62
67. 65 9521- 26.63 74.06 95Thl 29.1668.49 97111 26.96 74.95 97TH 29.51

69.11 98TH 27.21 75.62 9811h 29.7770.10 99TH 27.60 76.67 99TH 30.18
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84---WRIST WAZIBM=, EffW=• =

7he horizontal distance frum a back wall to the stylion lardwark with a
maximally outstretched arm, mnaramd an a wall scale. This dimension was
meaur•-n directly ciring the swvey. See Gordon, et al. (1989) pages
336-337.

i :i

Illustration adapted fron Gordon, et al. (1989).
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84--WRIST WALL LENGIM, EMMMD

FEAIIUS MALES

THE STHWY STATISTICS TE SUM4ARY SrATISTICS
CEMETER INClES CCENTIMETRS INCHES

68.01 MEAN 26.78 74.76 MEAN 29.43
0.10 SE(MEAN) 0.04 0.12 SE(MEAN) 0.05
3.43 ST DEV 1.35 3.'zi ST DEV 1.48
0.07 SE(SD) 0.03 0.08 SE(SD) 0.03

56.00 MININJM 1.34 64.40 MINI1M 25.35
80.80 MAXI" 22.05 90.30 MAXJMM 35.55

COEFF. OF VARIATION 5.0% COE-FF. OF VARIATION 5.0%
SYMMEIR1IY- BETA I 0.16 SYMMMY--BETA I 0.28
KTJIUtSIS--BETA II 3.04 1KJRUSTF- BETA II 3.31

NUM OF SUBJEC!S 1304 NUMBER OF SUBJECTS 1003

PERE 1IrEIS PEPCENTII S
CENTIME7S INCIES CENTIMETi INCHIES

60.53 IST 23.83 66.77 1ST 26.29
61.31 2ND 24.14 67.51 2ND 26.58
61.82 3RD 24.34 68.02 3RD 26.78
62.53 5Th 24.62 68.75 5TH 27.07
63.67 10I1 25.07 69.97 i0Th 27.55
64.46 15TH 25.38 70.83 15TH 27.88
65.10 20Th 25.63 71.52 20T 28.16
65.66 25TH 25.85 72.13 25ThM 28.40
66.16 30(1Y 26.05 72.68 30TH 28.61
66.63 35TH 26.23 73,19 35TH 28.82
67.08 40II 26.41 73.68 40TH 29.01
67.52 451h 26.58 74.16 45Th 29.20
67.96 5011 26.75 74.63 50TH 29.38
68.39 55Th 26.93 75.10 551H 29.57
68.84 60UM 27.10 75.58 60Th 29.76
69.30 65TH 27.28 76to0 65TH 29.95
69.79 70TH 27.48 76.61 70Th 30.16
70.32 75TH 27.69 77.19 75Th 30.39
70.92 80 ME 27.92 77.84 80'1¶{ 30.65
71.61 85TH 28.19 78.61 85Th 30.95
72.50 90Th 28.54 79.59 90'- 31.34
73.81 95TH 29.06 81.11 95Th 31.93
74.67 97TH 29.40 82.14 97Th 32.34
75.30 98TH 29.65 82.93 98qh 32.65
76.30 99TIH 30.04 84.24 99JE 33.16
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85-3TATIUR_

7he vertical distance from a starding surface to the top of the head.
This dimemic was maaired di -e-tly durmi the srvey usuiq an
ant.See Gordon, et al. (1989) pages 270-271.

SN

Illustration adapted frum Gordon, et al. (1989).

210



i' I'I'IA I I'-'F III• I W"

ThE SUMMARY STATISTICS THE SUDMARY STATISTICS
a~IlTMFTERS INalES CNINKIERS IN(XiEs

163.02 MEAN 64.18 175.74 MEAN 69.19
0.18 SE(MEAN) 0.07 0.21 SE(MEAN) 0.08
6.39 ST DEV 2.52 6.71 ST DEV 2.64
0.13 SE(SD) 0.05 0.15 SE(SD) 0.06

144.70 MINIMUM 56.97 157.00 MINfIMDM 61.81
183.60 MA)Il4UM 72.28 204.20 MAKl&M 80.39

COEFF. OF VARIATION 3.9% COEFF. OF VARIATION 3.8%
S)MMETRY-'---BETA I 0.08 SYMME=RY-BETA I 0.20
KJRIOIS---BETA II 2.82 IqR;=IS- BETA II 3.06

NUMER OF SAUJECIS 1304 NUMBER OF SUBJECIS 1003

PERCE24TIIES PE( LES

CLI1rfl4r= INCHES l174EI IN=1ES

148.34 1STF 58.40 161.15 1ST 63.45
150.14 2ND 59.11 162.70 2ND 64.05
151.24 3RD 59.54 163.69 3RD 64.45
152.69 5TH 60.12 165.07 5TH 64.99
154.90 10Th 60.98 167.24 10Th 65.84
156.38 15Th 61.57 168.75 15Th 66.44
157.56 20TH 62.03 169.97 20TH 66.92
158.59 25TH 62.44 171.05 25TH 67.34
159.52 30Th 62.81 172.02 30TH 67.73
160.40 35TH 63.15 172.94 351H 68.09
161.23 40TH 63.48 173.82 40T-H 68.43
162.05 45Th 63.80 174.67 45TH 68.77
162.87 50TH 64.12 175.53 501H 69.11

163.69 55TH 64.45 176.39 55TH 69.45
164.54 60TIH 64.78 177.27 60TH 69.79
165.42 65'ii 65.12 178.18 651H 70.15
1C'. 35 70T1 65.49 179.15 70Th 70.53
16/.36 "75_H 65.89 180.20 75TH 70.94
168.50 80M1 66.34 181.37 80T= 71.41
169.82 85TH 66.86 182.72 85TH 71.94
171.47 90Th 67.51. 184.41 901H 72.60
173.84 951h 68.44 186.84 95111 73.56
175.29 97TH 69.01 188.35 97Th1 74.15
176.31 98Ti 69.41 189.4]. 98TH 74.57
177.78 99TH 69.99 190.98 99Th 75.19
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86--WEIGM

The weight of the subject. This dimension was raasured directly during
the survey and was recorded to a tenth of a kilogram. See Gordon, et al.
(1989) pages 320-321.

.1.

Illustration ad~pted fron Gordon, et dl. (1989).
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86--WET(G-n

- I 1~XAU~MA~kS

THE SUMMARY S7ATISTICS THE SUMMARY STATISTICSCETNTT INCHES CETMIR IN•CHES

62.20 MEAN 24.49 78.62 MEAN 30.95
0.23 SE(MEAN) 0.09 0.35 SE(MEAN) 0.14
8.37 Or DEV 3.30 11.04 ST DEV 4.350.16 SE (SO) 0.06 0.25 SE (SD) 0.1I0

41.30 MINIMUM 91.27 49.80 MINIMUM 11.01
94.60 MAXIMUM 209.07 124.30 MAXIMULM 274.70

COEFF. OF VARIATION 13.5% COEFF. OF VARIATION 14.0%
SYMMUIRY- BTA I 0.50 SYMM4'RY---BhTA I 0.41
KffUIDSIS---BETA II 3.37 NJR1OIS---BEI'A II 3.37

NUMSER OF SUBJECIS 1304 NUMBER OF SUBJEC'S 1003

PERCEITEIS PERCMILES
CENTIMEfMS INCHES CENlIMER INCHES

45.56 1ST 17.94 55.04 1ST 21.67
47.25 2ND 18.60 57.83 2ND 22.77
48.32 3RD 19.02 59.53 3RD 23.44
49.78 5TH 19.60 61.78 5TH 24.32
52.08 109M 20.51 65.17 10Mh 25.6653.71 15TH t. 1.4 67.47 15Th 26.56
55.04 20YM 21.67 69.31 20MT{ 27.29
56.23 25-iT 22.14 70.93 z5TH 27.93
57.33 30TH 22.57 72.41 30TH 28.51
58.38 35TH 22.98 73.80 35TH 29.06
59.40 401H 23.39 75.15 407H 29.59
60.41 45TH 23.79 76.49 45Th 30.11
61.45 50TH 24.19 77.83 50TH 30.64
62.51 55TH 24.61 79.21 55TH 31.19
63.60 60TH 25.04 80.61 60'IH 31.7564.77 65m • p5;50 2. emTh 3-.. .-- ... -• 32. 34
66.03 70TH 25.99 83.76 70IH 32.98
67.42 75T11 26.54 85.56 751H 33.68
69.03 80MH 27.18 87.62 80TH 34.50
70-93 85'111 27 93 90.07 85TH 35.46
73.42 90TH 28.91 93.26 901H 36.72
77.22 95TH 30.40 98.14 95TH 38.64
79.74 97TH 31.39 101.38 97TH 39.91
81.61 98TH 32.13 103.78 98TH 40.86
84.55 99Th 33.29 107.57 99TH 42.35
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CHAPER III

CORREIATION AND RDMUESSION

The application of anthropcmetric data through equipment design, or iuman
engineering, rarely makes use of oilly a single body dimension. For example,
glove sizing systems often exploy hand length and hand circumference as key
dimensions for predicting fit. However, proper glove design must also
incorporate information on the length and breadth of the individual fingers and
other hand dimensions. Therefore, equipment design requires as much
information as possible while sizing systems seek to reduce variation to a few
key dimensions. Appropriate key dimensions can be identified from information
on the relationship among dimensions. •his information is provided in the
following matrices of correlation coefficients.

Cheverud, et al. (1990) provide an excellent explanation of the calculation
and interpretation of correlation coefficients. In short, a correlation
coefficient (Pearson Product-Mcment Correlation) expresses the relationship
between two variables. It is signified by the symbol "r," which takes values
from -1.0 to +1.0. An r-value of +1.0 is interpreted as perfect correlation;
as the value of variable 1 increases the value of variable 2 will always
increase by the same amount. An r-value of -1.0 is also interpreted as perfect
correlation, but in the opposite direction; as one value increases, the other
value decreases. An r-value of zero indicates that there is no relationship
between the two variables. Because the value of zero suggests no relationship,
the significance of correlations is tested by carparing them to the value zero.

CorrLelation coefficients are provided for all dimensions except the finger
circumferenc>s. These correlations were not calculated since finger
circumferences are based on regression equations, and would therefore merely
repeat the information provided for the predictor variables. Correlation
coefficients are presented in pairs, so that the row of numbers in parenthesis
along the top correspond to the identifying number for each variable in the
left hand column. All1 values in the correlation matrices marked with an
asterisk (*) are significantly different from zero at the p=.05 level corrected
for 2926 (77 x 76 + 2) comparisons (see Cheverud, et al. 1990, or Sokal and
Rohlf 1981). Significance levels can be used to establish a threshold of
significance for the correlation values. Thus, absolute values of correlations
greater than the threshold are interpreted a bin sign-ifica-t. nUsing this
criterion, the threshold correlation for the male sample is 0.1347 and the
female sample is 0.1184. The threshold values differ because of the different
sample sizes for the two sexes.

A series of regression equations follow the presentation of correlation
coefficients. The primary purpose of these regression equations is to predict
unknown dimension values from known dinpension;. Two types of regression
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equations are presented for eech sex, one multivariate equation and three
bivariate equations.

Multivariate equations are used to predict dimension values by plugging in
the appropriate elements of the equation as follows:

Variable = Intercept +Sope 1 + ope 2 x Variable 2J

Associated with the regression equations are: the coefficient of determination
P2, stardard error values for each equation element, and a standard error of
the estimate. The value R2 is a multivariate extension of the values presented
in the correlation matrices. Because the value is squared, it is interpreted
as representing the proportion of observed variation in the dependent variable
that is accounted for by variation in the independent variables. As such, this
statistic provides a means of judging the accuracy of the prediction; the
closer R2 is to 1.0 the better the predictive power of the equation.
Similarly, the standard error of the estiate (SE Est) can also be used to
describe prediction accuracy. This statistic is interpreted as a statement of
the relationship between the predicted value and the actual population value.
In short, the population value will lie between the Predicted Value ± the SE
(Est) 66% of the time. The standard errors associated with the individual
equation parameters are interpreted in a similar fashion. They are statements
of the range of variability associated with each estimated parameter.

Bivariate equations are very similar to the multivariate equations, except
th-at they each have only one irdependent variable. Therefore, dimension val-ues
are predicted using bivariate equations by plugging in the appropriate elaamnts
of the equation as follows:

Dependent Independet
Variable = Intercept + Slope x r ibe

The statistics associated with the bivariate equations are the same, and are
interpreted in the same way, w th one minor exoeption. Instead of R2 .
bivariate equations report re. This value is the squared value of the
correlation coefficient reported in the correlation matrices. The difference
lies only in the difference between multivariate and bivariate equations,
otherwise rz and R2 are interpreted in the sane way.

Part of the utility of making predictions based upon regres.ion equations
is that they use dimensions that are easily measured, or that are readily
available, as predictors. For this reason, HAND UNWH MEASURED and HAND
HREADIrH MEASURED were chiosen as the independent (predictor) variables in the
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multivariate equations. rThese dimiensions are easily measured and were both
reported in the Anthropometric Survey (Gordon, et al. 1989). These dinensions
were repeated as predictor variables in the bivariate equations with the
addition of HAND IENGTH DIGITIZED. Because it is nmasured frcmi the distal
wrist crease (the axis of rotation at the wrist), Hand Length Digitized is
slightly different fram Hand ILerb Measured and may be more useful when
predictiryg dimensions for bicaechanical applications. All dimensions in the
regression equations are in millimeters, expect for WEIGHT w.ch is predicted
in kilograms.

Regression equations to predict finger circumferences were constructed
using their measured values, rather than their (regression) predicted values.
This reduced the data set for constructing the equations, and thus affected
significance levels. All reported regression equations are significant (p-. 05,
when corrected for simultan--ous comparisons) with ten exceptions. The
nonsignificant equations, all associated with the male data set, are: Equations
based on HAND LENMG]I DIGITIZED predictiq DIGIT 1 IP Cflc.NM ENCE, DIGIT 2 PIP
C •WMERICE, DIGIT 2 DIP CMQ RENCE, DIGIT 3 DIP CIERaFRENCE, DIGIT 4
PIP CIRMFýRENCE, DIGIT 4 DIP CMClO D CME, DIGIT 5 PIP cUWIJME2CE, and
DIGIT 5 DIP CIRCJMFERJCE; and Equations based on HAND LENGIH MEASURED
predicting DIGIT 4 DIP Cfl 3 CE and 5 DIGIT DIP CRC IMFM CE. To avoid
potential misuse, regression equations are not. reported when one, or more, of
the slope values is not significantly different from zero. In the case of the
multivariate equations, this means that the equation is not reported if a slope
value is not significantly different frcm zero even though the overall equation
was statistically significant. In these cases, the reader is directed to the
appropriate bivariate equation. Although these precautions should prevent most
misapplications of these equations, a full understanding of the relationship
between the dependent and independent variables, and the assunmptions associated
with regression stateents, is necessary before any applications are attempted.
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'rABIE 7.

CORRELATON COFICIEMS~ FOR MAIES

(1) (2) (3) (4) (6) (7)

1 D1 IElVM --- .6034* .6186* .2121* .7282* .3186*
2 D1 HEI(CIT .6034* -- .4430* .3016* .5828* .2272*
3 D1 TIr~P TO0 WRIST .6186* .4430* -- .2615* .6589* .8899*
4 DI IP BREADITH .2121* .3016* .2615* -- .2542* .1682*
6 D1 LINK .7282* .5828* .6589* .2542* -- *4453*
7 D1 NE1'ACARPAL LINK .3186* .2272* .8899* .1682* *4453*
8 D1 PiEOLIN .5074* .3662* .3537* .0964 .3587* .0065
9 D1 DIST IZWK .6005* .4294* .4957* .2986* .5625* .2336*
10 D2 LE~NG" .7082* .6133* .5569* .2405* .6021* .3147*
11 D2 HEICOrr .6906* .8068* .5813* .3212* .6242* .3474*
12 D2 TIP '110 WRIST .7115* .7134* .6539* .2803* .6581* .4333*
13 D2 PIP BREADIH .2393* .1535* .2027* .4001* .3383* .1152
15 D2 DIP BREADTHI .2122* .1164 .1740* .42' 1* .3324* .0827
17 D2 LIN .6609* .6054* .5780* .2371* .5999* .3633*
18 D2 M, ACARPAL INK .5107* .5956* .5122* .2351* .4890* .3681*
19 D2 DIST LMqK .4958* .4221* .4076* .2564* .4216* .2125*
20 D2 MED LINK .4795* .4788* .4455* .1778* .4299* .3097*
21 02 PROX IMK .3983* .3600* .3983* .1307 .3931* .2940*
22 D3 LENGTHI .6609* .6057* .5507* .2455* .57Q9* .3265*
23 D3 ]HEIGHT .6928* .7105* .6247* .2910* .6230* .4046*
24 D3 TIP ¶10 WRIST .6914* .7061* .6252* .2873* .6227* .4059*
25 03 PIP BREAD11H .2895* .1709* .2239* .4265* .3968'A .1215
27 D3 DIP BREADTH¶ .2486* 1360* .1805* .4096* .3479* .0884
29 03 LINK .5948* .5734* .4849* .2421* .5311* .2838*
30 D3 NE¶1ACARPAL LINK .4954* .5458* .5100* .2118* .4515* .3672*
31 D3 Di.T LINK .4796* .4342* .3909* .2255* .3971* .2070*
32 D3 MED LINK *4794* .4767* .4625* .1710* .4408* .3196*
33 D3 PROX LINK ,3228'k .3174* .2374* .1269 .3038* .1262
34 D4 LENGTHI .6481* .5762* .5592* .2467* .567'7* .3457*
35 N4 HEIGHT .6690* .6009* .6364* .2602* .5929* .4335*
36 04 TIP TO WRIST .6871* .6889* .6251* .2960* .6138* .4027*
37 D4 PIP BPEAflI1 .2843* .1718* .2439* .3781* .3838* .1327
39 D4 DIP BREADTH .2262* .0935 .2023* .3586* *3593* .1212
41 N4 =1, G21 .58055* .5246* .2757* .5663A .3127"A
42 N4 NETACARPAIJ LNK .5188* .5686* .5237* .2166* .4555* .3663*
43 N4 DIST LINK .4561* .3908* .3732* .2269* .4090* .1987*
44 N4 NED LINK .4541* .4485* .4539* .1444* .3960* .3240*
45 N4 1¶RX IN4K .4432* .4073* .3248* .2086* .4092* .1718*
46 D5 TflNGT .6155-A .5217* .5092* .2165* .5662* .3103*
47 D5 HEIQ-r .6244* .4864* .6152* .2140* .5572* .4351*
48 D5 'TIP 'IQ WRIST .6623* .6315* .5976* .2581* .6041* .3855*
49 D5 111P EREADIII .2092* .1689* .1823* .3976* .3235* .1043
51 1h5 DIP FIREAIYI .1971* .1109 .1638* .3966* .3070* .(1865

k p < .05 (2-tai1ed, experimirital)
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TAKlE7

Ea.MATION COEFICIENTS FOR MAI1,,

(Continued)

()(2) (3) (4) (6) (7)
53 D5 LINK .6247* .5489* *5317* .2555* .01* .3*
554 D5 DISTAC~A LI .4612* .4862* .4479* .1677* .3894* .3016*
55 D5 MDIS LINK .4854* .3837* .3935* .2302* .4582* .2249*
56 D5 NEDX LINK .4338* .4211* .4233* .1267 .4023* .3101*5705F~DXLIK.4558* .3874* .3642* .1898* .4594* .1058 HAN IJaIji DIG .6928* .7105* .6247* .9* .63* .4104*

5 NDWl AS.6824* .6726* .5894* .3853* .6290* .3527*60 f~qD cICflJFEEPRCp .349Q* .3930* .3586* .5804* .4028* .3361 PA\LM taUVIH .5907* .6703* .5771* .7* .54* .4271*
62 HAND BREAIII DIG .3959* .2.002* .3550* .3470* .5236* .2411*63 HAND BREADTH{ IEAS .3453* .3777* .3592* .5612* .3982* .3964WITBFIfI.3448* .1569* .2719* .3177* .4481* .1683*65 WRIST Cfl~ca PýECE .3557* .4328* .2974* .5738* .3936* .1646*66 WRISJr.-C OF GRIP .3270* .3897* .4713* .3213* .3614* .3868*67 WRISr-INDEX FINGER .6961* .6855* .6023* .3815* .6500* .3613*68 WRIST-'1IMB LENGTH .7068* .7207* .6552* .4047* .6796* .4252*69 aClro-i 1 HEIGiT .4909* . 7715* .6474* .3311* .5107* .5234*70 CROTCHt 2 JlIMIGT .5974* .7220* .5811* .3024* .5657* .3858*71 CROTCHI 3 HEIGHT .5947* .6138* .5819* .2473* .5393* .3937*72 CRTC 4 HEGH .5654* .4977* .5611* .2236* .4902* .3844*73 FOREAM4-HAND LENIGTH .6192* .6139* .5968* .3584* .5912* .3905P-74 E1LcOq-WRIST L&ýGTll .5028* .5010* .5288* .2973* .4945* .3672"75 KUM-c OF. GRIp .5231* .5387* .5850* .3443* .5254* .4225*76 RADIAIZ-s-YLIONj .4844* .4962* .5135* .3184* .42* 37*
77 BOREAIS CIRC FLEXED .2226* .3066* .2528* .4695* .2625* .1689*78BCP IR lXD .1558* .2164* .1899* .3795* .2003* .133379 ARM4 LiEN9M .5694* .55Q7* .5246*. .2968* .5341* .3295*80 SFDJIDER-EfWW~ 1211 .4744* .4747* .4161* .2886* .4397* .2474*81 ACCIN-AII LT2 .4696k .4746* .4106* .2674* .4323* .2408*82 TfKZMHIP REAC2l .5455* .5565* .5244* .3541* .5327* .3324*83 WRIST WALL IUIGM .4799* .4917* .4694* .3318* .47'15* .299[3*84 WRIST WALL ILT EX .4513* .4681* .4416* .3311* .4388* .2674*85SAWE.61. 4891,A .3865* .3207* .4397* .2129*86 WEIGrr .2621* .3419* .2516* .4411* .2987* .1395*
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TABLE 7.

CORRUAIMON COEFf ICIENIS FOR MALES

(Continued)

1 Dl TJNGIH .5074* .6005* .7082* .6906* .7115* .2393*
2 Dl HEIGHT' .3662* .4294* .6133* .8068* .7134* .1535*
3 Dl TIP TOD WRIST .3537* .4957* *5569* .5813* .6539* .2027*
4 Dl IP BREADTH{ .0964 .2986* .2405* .3212* .2803* *4001*
6 D1. LINK .3587* .5625* .6021* .6242* .6581* .3383*
7 Dl I2ETAQARPAL LINK .0065 .2336* .3147* *3474* .4333* .1152
8 Dl PROX LINK ---- .0039 .4067* .4420* .4338* .0525
9 Dl DIST LINK .0039 -- .5228* .4750* .4924* .2978*

10 D2 LENG'H .4067* .5228* -. 8560* .8724* .1609*
11 D2 HEIGHT .4420* .4750* .8560* .9548* .1690*
12 D2 TIP TO0 WlhIST .4338* .4924* .8724* .9548* .1639*
13 D2 PIP EREADI .0525 .2978* .1609* .1690* .1639*
15 02 DIP BREADTH .0497 .2940* .1451* .1328 .1312 .7234*
17 D2 LINK .3787* .4936* .8475* .8334* .8970* .1754*
18 02 NETACARPAL LINK .3468* .3006* .5721* .7636* .7644* .0838
19 02 D0~r1,T1L1M .1828* .5617* .6522* .5697* .5682* .1562*
20 D2 NED LINK .3156* .2734* .6705* .6463* .6654* .0761
21 027 PROX LINK .2264* .2620* .4044* .4906* .5777* .1535*
22 03 LENGfIH .3870* .4933* .8862* .8286* .8396* .0953
23 D3 HEIGHT .4222* .4865* .8376* .9459* .9559* .1223
24 D3 TIP TO0 WRIST .4204* .4869* .8376* .9432* .9572* .1193
25 D3 PIP BREADTIH .0744 .3255* .1767* .1897* .1872* .7448*
27 D3 DIP BREADTH .0423 .3084* .1341 .1406* .1258 .7117*
29 D3 LINK .3283* .4583* .7872* .7806* *7955* .0985
30 03 METACARPAL LINK .3402* .3029* .5224* .7120* .7187* .0902
31 D3 DISTl LINK .1638* *5435* .6219* .5705* .5715* .1254
32 D3 MED LINK .3122* .3068* .64126* .6381* .651-4* -.0020
33 D3 PROX LINK .2047* .2083* .4243* .4473* .4657* .0589
34 D4 LENGTH .3689* .4900* .8336* .7855* .8035* .1092
35 04 HEIGHT .3998* .4730* .8006* .8718* .9212* .0848
36 04 TIP TO0 WRIST .4141* .5024* .8001* .9148* .9192* .1397*
37 04 PIP BREADTH .1021 .3297* .1880* .1997* .2017* .6806*
39 D4 DIP BREADTHI .0613 .2701* .1330 .1199 .1252 G6459*
41 D4 LINK .3547* .4815* .7951* *795Q* .8065* .1515*
42 D4 METACARPAL L.INK .3387* .3522* .5285* .7350* .7298* .0777
43 04 DIST LINK .1646* .5067* .5970* .5375* .5483* .1556*

*44 D4 MED LINK .3132k .2655* .5981* .6167* .6330* -.0094
45 D4 PRh)X LINK .2655* .304-1* .5289* .5485* *5497* .1563*
46 D5 TflEfl-I .3425* .4510* .7545* .6843* .7050* .1555*
47 D5 HEIGiT .3656* .4380* .7367* .7626* .8442* .0399

*48 D5 TIP TO0 WRIST .3882* .4875* .73581A .8306* .8332* .1.626*
49 D5 PT P IWFAUT1 1 .0581 .2533* .1490* .21'-33* .2119* .630')3*
51 lb5 D)11 ludfujlI .0213b .2/43* .11-22 .1,1333 .1254 (A] 10*
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TAM E 7.

CX)RREATION COEFFCIENTS FOR MUME

(Continued)

(8) (9) (10) (11) (12) (13)

53 D5 LINK .3416* .4724* .7443* .7192* .7403* .2038*
54 D5 METACARPAL LINK .2947* .3269* .4623* .6421* .6255k .0630
55 D5 D1ST LINK .1807* .4846* .5819* .5277* .5441* .1502*
56 D5 ME 14 .2873* .2315* .5588* .5405* .5695* .0543
57 M5 PX LMI~ .2662* .3276* .5052* .5030* .5113* .2129*
58 WAD wmT DIG .4222* .4865* .8376* .9459* *9559* .1223
59 HAND IOTH MEAS .4312* .4995* .7574* .8460* .8384* .2164*
60 HAND CIRCUMFERENCE .2015* .3287* .4598* .5212* .5089* .4308*
61 PA11.! LENGTHI .3719* .3923* .6379* .8760* .8863* .1254
62 HAND BFEADII DIG .1616* .3358* .2715* .2724* .3005* .6907*
63 HAND EVEADTH MEAS .2162* .2989* .4524* .5199* .5158* .4111.*
64 WRIST BVEADI1I .1418* .2807* .1954* .1876* .2082* .6201*
65 WRIST CIRCUMFERENC!E .1902* .3193* .4077* .4920* .4588* .4577*
66 WRIS-r-C OF GRIP .1888* .2959* .3909* .4216* .4313* .1232
67 WRIST-INDEX FINGER .4519* .4954* .8047* .8696* .8737* .2336*

*68 WRIST--THUMB IflRC'III .4627* .4854* .6994* .7649* .7697* .1903*
69 CFOITH 1 EIi~alr .2832* .4006* .5477* .7121* .6822* .1411k
70 CR9iri 2 HEIGHTI .3681* .4554* .6619* .8983* .8923* .1416*
71 CROTCH 3 HEIGHT~ .3431* .4653* .6655* .8377* .8629* .0922
72 CKI'1H 4 BEIG11T .3235* *4444* .6278* .7502* *7997* .0433
73 FOFEAý~-HAND LENGTH1 .4064* *4509* .6900* .'7850* .7902* .1753*

*74 ELW4-WRIST L.ENGI1H .3408* .3644* .5623* .6498* .6626* .1274
75 ETI"-C OF GRIP .3456* .3953* .5919* .6758* .6895* .1436*
76 RADIAIE-STYMION .3464* .36:L9* .5415* .6354* .6449* .1006
77 FOPEARM CIRC FLEXED .1325 .2268* .3034* .3699* *3397* .3084*
78 BICERS CIRC FLEXED .0632 .1949* .2344* .28*79* .2627* .2947*
79 ARK4 LENGTH .3829* .4037* .6201* .7151* .7198* .1597*
80 SlKXUtDOR-EUXW WLOT .3281.* .3300* .5207* .6016* .5943* .1757*
81 ACaR14TON-RADIAIE LTI .3314* .3258* .5158* *5994* *5895* .1744*
82 THUiMBTIP REACH .3646* .4164* .5996* .6778* .6763* .1964*
83 WRIST WAL LENGTH .3214* .3724* .5386* .6214* .6187* .1863*
84 WRIST WALL LT EX .3424* --417* 5 15,* .6010* ,5-955* -A.5A.517*

85 STATURE .3288* .3243* .5249* .6092* .5956* .2249*
86 WEIGHT' .1799* .2476* *3593* .4306* .3913* .3797*
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TABLE 7.

O2RRidM=OIN ODEFlrCTE2?r FOR XAIES

(15) (17) (18) (19) (20) (21)

I Dl LENG-M .2122* .6609* .5107* .4958* .4795* .3983*
2 Dl HEIGfIT .1164 .6054* .5956* .4221* .4788* .3600*
3 Dl TrIP IyJ WRIST~ *1740* .5780* .5122* .4076* .4455* .3983*
4 Dl IP BREADI1I .4231* .2371* .2351* .2564* .1778* .1307
6 Dl LINK .3324* .5999* .4890* .4216* .4299* .3931*
7 DI1 METACARPAL LIK .0827 .3623* .3681* .2125* .3097* .2940*
8 Dl IM2X LINK .0497 .3787* .3468* .1828* .3156* .2264*
9 Dl DIST LINK .2940* .4936* .3006* .5617* .2734* .2620*

10 D2 LENGTM .1451.* .8475* .5721* .6522* .6705* .4044*
11 D)2 HEIGHr .1328 .8334* .7636'- .5697* .6463* .4906*
12 D)2 TIP TOD WRIST .1312 .8970* .7644* .5682* .6654* .5777*
13 D)2 PIP BREAMfl1 .7234* .1754* .0838 .1562* .0761 .1535*
15 D)2 DIP BREADIH - . 1487* .0551 . 1830* .0195 .0990
17 D2 LINK .1487* --- .4007* .5642* .6303* .7473*
18 D)2 MrACARPAL LINK .0551 .4007* -- .3549* .4600* .1073
19 D2 DIST LINK .1830* .5642* .3549* .1478* .2031*
20 D2 MED LIK.0195 .6303* .4600* .1478* .3029*
21 D2 F¶R2X LINK .0990 .7473* .1073 .2031* .3029*
22 D)3 IENGIH .0748 .7897* .5886* .6025* .6188* .3829*
23 D)3 HEIGHTI .0890 .823'/* .7799* .5594* .6369* .4885*
24 D3 TIP TOD WRIST .0850 .8244* .7816'v .5606* .6354* .4890*
25 D)3 PIP BREADYTH .7007* .1807* .1243 .1393* .0839 .1359k
27 D)3 DIP BREADIHi .7701* .1448* .0495 .1666* .031.5 .1258
29 D3 LINK .0875 .7450* .5622* .5336* .5703* .4053*
30 D)3 MET'ACARPAL LINK .0441 .5490* .6888* .3419* .4278* .3685*
31 D)3 DIST LINK .1334 .5605* .3670* .7621* .2939* .1949*
32 D)3 MED LINK -. 0432 .5834* .4992* 3009* .6847* .2847*

* 33 D)3 P!OX LINK .0504 .453J.* .3043* .2092* .2631* .3706*
34 D)4 I12G'I .0994 .7584k .5592k .5877* .5805* .3'774*

* 35 1)4 HEiGI~r .0558 .7906* .7564* .5484* .6099* .4649*
36 D)4 TIP 'TO WRTST zl11-4 z78952* .7600* .58 .655,* .4 555-7*
37 N) PIP BREADIH- .6171* .2110* .1103 .1651* .1226 .1703*
39 D)4 DIP BREAM11 .6918* .1397* .0558 .1195 .0644 .124-r5

* 41 1)4 LIN .1448* .'7558* .5692* .5657* .5634* .4076*
42 N4 METAGARPAL LINK .0363 .5467* .7154* .3518* .4619* .3528*
43 [A4 DI)1ST LaNK .1537* .5357* .3551* .7056* .2797* .1558*
44 D)4 WME LINK -.0067 .5710* .4791* .2847* .6217* .3125*
45 D4 PROX LNK .1478* .5145* .3890* .3001* .3338* .3554*
46 D9)I lENTH .1742* .-'808* .4682* .5296* .5354* .3169*

11l "1,j )U w~i1.i'T - 1-1 IIlA 1.1 /A .rtI,(A II A .1 .. A .lJ4

4!) D') PIP 13PMAIYII . 8bB* .191B* . 1596* .1690* .1015 . 150'/*
51 D)5 DIP LEADIfi .6469* .1237 .0796 .1612* .0259 .115-1
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iA;ntii i:

(15) (17) (18) (19) (20) (21)

53 D5 LIM ~ .2111* .7185* .4865* .5225* .5485* .3880*
54 D5 FWBUPAL LINK .0251 .4504* .6397* ,3006* .4177* .2620*
55 D5 DIST LINK .1990* .5475* .3292* .6412* .2944* .1944*
56 05 MED LINM .0530 .5203* .4215* .2716* .5740* .2417*
57 D5 PRX LINK .2060* .5048* .3235* .2758* .3595* .3535*
58 HAND WLGT DIG .0890 .8237* *7799* .5594* .6369* .4885*
59 HAND MM NMEAS .1824* .7411* .6568* .5007* .5864* .4294*
60 HAND CICMEEC .4020* .4256* *4340* .3092* .3405* .2491*
61 PALK LENGI1 .0G54 .7036k .8107* .4175* .5333* .4966*
62 HAND BROOM DIG .6664* .2770* .2188* .1341 .1808* .2426*
63 HAND ~EFD11I MEAS .3800* .4345* *4355* .2854* .3442* .2742*
64 WRES`T ~ETAD11I .5850* .2068* .1298 .0826 .1550* .1885*
65 WRIST CIRCLFE]IMNC .4043* .3914* .3801* .2849* .3067* .2296*
66 WRIS7T-C OF GRIP .1138 .3616* .3665* .2820* .3346* .1709*
67 WRIST1-INDEX FflGER .2019* .7968* .6487* .5072* .6277"; .4708*
68 WPIST-'IHUMB LE21CIM .1611* .6856* .5952* *4577* .5477* .4027*
69 CYCIC 1 HEIGHT .1134 .5621* .5941* .4606* .4366* .3462*
70 CIXV-I 2 HEIGHT .1035 .7319* .7820* .5118* .5287* .4822*
7]. ~CFIKi 3 HEIGHT .0518 .6980* .7705* .5107* .5235* .4278*
72 CFT4i 4 HEIGHT .0086 .6407* .7231* .4888* .4970* .3674*
73 FUREA1M-HAND LENGM .1388* .6812* .6443* .4354* .5511* .4074*
74 ELBOW-WRIST LENGIH .0937 *5593* .5576* .3400* .4610* .3435*
75 EIBOW-C OF GRIP .1120 .5813* .5812* .3704* .4892* .3430*
76 RADIALE-SrIYLIM~ .0617 .5442* .5430* .3212* .4503* .3369*
77 FOREAR4 CIRC 1 =XE .2855* .2794* .2965* .2087* .2366* .1659*

/8 BICEPS MC7 FLEXED .2641* .2138* .2326* .1640* .1814* .1232
79 AF44 LENGTH .1360* .6259* .5789* .3907* .4656* .4012*
80 SI JtflF-EULcM IGI .3497* .5108* .4867* .3344* .3695* .3048*
81. ACF43FONc-RADIAI.E Uii .1415* .5064* .4833* .3341* .3582* .3062*
82 ITHUMBTP REACH .1546* .5880* *5443* *3707* .4479* .3584"t
83 WRIST WAIL I NG'H .1537* *5354* .5016* .3257* .4012* .3351*
84 WRIST WALL 12 EX .1206 .5159* .4817* .3105* .3937* .3119*
8'5 STA¶I71,M.2007* .51,04* .4902* :3282* .3522* .3137*
86 WEIC~r .3340* .3245* .3378* .2396--' .2283* .1931w
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MBLE 7.

O3RP.ELrI0N QOEFFICIEM~IS FUR MLLS~W

(22) (23) (24) (25) (27) (29)

1 D1 LENGTHl .6609* .6928* .6914* .2895* .2486* .5948*
2 Ell HEIGHT .6057* .7105* .7061* .1709* .1360* .5734*
3 D1 TIP TO0 WRIST *55Q7* .6247* .6252* .2239* .1805* .4849*
4 D1 IP IMAMYl .2455* .2910* .2873* .4265* .4096* .2421*
6 D1 LINK *5709* .6230* .6227* .3968* .3479* .5311*
7 D1 MErACARPAL LINK .3265* .4046* .4059* .1215 .0884 .2838*
8 D1 P1CJX LINK .3870* .4222* .4204* .0744 .0423 .3283*
9 D1 DIST LINK *4933* .4865* .4869* .3255* .3084* .4583*
10 D2 LEtIý .8862* .8376* .8376* .1767* .1341 .7872*
11 D2 HEIGHiT .8286* .9459* .9432* .1897* .1406* .7806*
12 D2 TIP TO0 WRIST .8396* *9559* .9572* .1872* .1258 .7955*
13 D2 PIP EFEADIH .0953 .1223 .1193 .7448* .7117* .0985
15 D2 DIP ~EPTDTH .0748 .0890 .0850 .7007* .7701* .0875
17 02 LIN2K ,7897* .8237* .8244* .1807* .1448* .7450*
18 D2 METACARPAL LINK .5886* *7799* .7816* .1243 .0495 .5622*
19 D2 DIST LINK .6025* *5594* .5606* .1393* .1666* .5336*
20 D2 MED LINK .6188* .6369* .6354* .0839 .0315 .5703*
21 D2 PPOX LINK .3829* .4885* .4890* .1359* .1258 .4053*
22 D3 MUMCTH .8929* .8929* .1810* .1290 .8404*
23 03 HEIGHT .8929* -. 9985* .1930* .1242 .8271*
24 D3 TIP TO0 WRIST .8929* .9985* .1897* .1213 .8276*
25 03 PIP BFFADIYI .1810* .1930* .1897* .7662* .1552*
27 D3 D IP B PEAO M1 .1290 .1242 .1213 .7662* -- .1317
29 D3 LINK .8404* .8271* .8276* .1552* .1317

*I30 D3 METACARPAL LINK .5554* .7528* .7548* .1453* .0551 .2565*
31 03 DIST LIN .6786* .6136* .6142* .1541* .1618* .5748*
32 D3 MED LI.NK .7024* .7004* .6986* .0584 .0091 .6166*
33 D3 FMX LINK .4347* .4589* .4611* .0847 .0707 .7585*
34 D4 LENGTHi .9130* .8441* .8428* .1767* .1418* .7929*
35 D4 HEIcGfl' .8451* .9614* .9620* .1450* .0801 .7866*

[36 D4 TIP 71) WRZIST .8507* .9683* .9680* .2013* .1456* *7854*
*37 N4 PIP EVEAD~lIH .1751* .1964* .1-915* .7504* .6937* .1616*

39 D4 DIP iEPFADII1 .1016 .1115 .1069 .7031* .7556* .1079
41 N4 LINM .8473* .8461* .8453* .2103* .1889* .9286*
42 D4 ME-PACARPAL LINK .55%--* .7729* .7731* .1213 .0455 .3488*
43 N4 DIST LINK .6263* .5852* .5849* .1665* .1696* .5429*
44 N4 MED LINK .6577* .6660* .6642* .0621. .0285 .5830*
45 r,4 PFOX LINK .5565* .5681* .5679* .1953* .1848* .7908*
46 D5 1 V` 7545* .7054* .7031* .13881* .1582* .6632*
47/ Y I)[E, 1 (11 in .7515* .8660* .88* .07FI6 .01811 .704'-k

~Id M) L)M, ITIPAU¶i 0.3 0)4 . 1234 .1212 . 6130* .6985* .1047
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TABLE 7.

COlRRELATION COEFFICI1S FOR MALES

(22) (23) (24) (25) (27) (29)

53- D5 LINK .7598* .7511* *7497* .2365* .2128* .7762*

54 D5 META~CARPAL LINK ~4938* .6802* .6804* .1070 .0368 .3624*
55 D5 DIST LINK .5902* .5545* *5555* .1804* .1922* .5263*

I.56 D5 MED LINK .5558* .5692* .5661* .0586 .0356 .4827*
57 D5 PROX LINK .5261* .5237* .5227* .2492* .2253* .6549*
58 HAND 121'H DIG .8929* 1.0000* .9985* .1930* .1242 .8271*
59 HAND 12fl1 IEAS .8135* .8834* .8828* .3232* .2308* .74Q9*

*60 HAND ýC .4864* .5226* .5206* .5289* .4466* .4284*
*61 PALM I12IC¶ .6326* .9111* *9J.09* .1693* .0995 .6626*

62 HAND BREADTH- DIG .2430* .2650* .2611* .7848* .7119* .2162*
63 HAND BVEAME1 MEA-S .4720* .5204* .5'185* .4957* .4156* .4160*

*64 WRIST BREADI .1544* .1644* .1632* .6640* .5936* .1587*
65 WRIST CIRCUMFERENCE .4094* .4654* .4647* .5166* .4386* .4163*
66 WRIST-C OF GRIP .3884* *4444* *4437* .1474* .1160 .3513*

*67 WRIST-INDEX< FINGER~ .7753* .8530* .8531* .2810* .2038* .7297*
68 WRIST-THIUMB LENGTH .6843* .7583* .7587* .2392* .1752* .6405*
69 CROTItH 1 HEIag~ .5629* .6803* .6785* .1539* .1370* .5318*
70 CRO~TCH 2 HIGI~r .6746* .90,30* .9016* .1644* .1113 .6818*
71 CFMYi' 3 HEIcGI? .6776* .9017* .9026* .1217 .0635 .6676*
72 CROTCHi 4 IHEIfGIV .6537* .8463* .8485* .0736 .0204 .6233*
73 FlOREAM-HAND LENGI1I *7335* .8235* .8228* .2691* .1782* .6776*[74 EBW~-WRIST LU401'H .5923* .6843* .6835* .2013* .1224 *5539*
'75 ELJ3-'C-C OF GRIP .6171* .7118* .7109* .2140* .1373* .5738*
76 RADf.ME-STYI.ION .581.5* .6707* .6708* .1.699* .0887 .5291.*
77 FOREAIR4 CIRC F'LEXE .3186* .3597* .3580* .3822* .3351* .2937*
78 BICERj CIRC FLE=E .2410* .281.8* .2807* .3521.* .3304* .2404*
79 AR4 TU~GIII .6511k .7442k *7453* .2358* .1521* .6133*
80 SH(JTLDE-ELBOW WLGIH .5384* .6092* .6093* .2219* .1501.* .5240*
81. AaROMIO-RADIAIE LT1 .5333* .6039* .6043* .2176* .1479* .5210*
82 'ILDEMrP RE-AC .6233* .6941* .6925* .2545* .1710* .5890*
83 WRIST WALL I.ENGfIH .5699* .6404* .6389* .2435* .1710* .5397*
84 WRIST WALL ITr EX .5484* .6130* .6126* .2143* .1-279 .5101*

85-TýAn.54* .6040* ."^=I* .744* .1894A .5263k

86 WEIL-R .3476* .4008* .3985* .4356* .3663* .3'1)45*
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TABLE 7.

ODMRREATION ODEFFICIENIS FOR NAIJ2S
(Continued)

(30) (31) (32) (33) (34) (35)

I 01 C-E n{ *4954* .4796* .4794* .3228* .6481* .6690*
*2 Dl HEIGHT .5458* .4342* .4767* .3174* .5762* .6009*

3 Dl TIP TO0 WRIST .5100* *39Q9* .4625* .2374* .5592* .6364*
4 Dl IP BREADTH{ .2118* .2255* .1710k .1269 .2467* .2602*
6 D1 LINK .4515* .3971* .4408* .3038* .5677* .5929*
7 Dl METACARPAL LINK .3672* .2070* .3196* .1262 *3457* .4335*
8 Dl PROX LINK .3402* .1638* .3122* .2047* .3689* .3998*

*9 DI DIST LINK .3029* *5435* .3068* .2083* *490Q* .473Q*
10 02 UMIM .5224* .6219* .6426* .4243* .8336* .8006*
11 02 HEIGHT .7120* .57Q5* .6381* *4473* .7855* .8718*

*12 02 TIP MI WRIST .7187* .5715* .6514* .4657* .8035* .921.2*
13 D2 PIP BREADflI .0902 .1254 -.0020 .0589 .1092 .0848
15 02 DIP IEMADfl{ .0441 .1334 -.0432 .0504 .0994 .0558

*17 02 L=N .5490* .5605* .5834* .4531* .7584* .7906*
*18 D2 METACARPIAL LINK .6888* .3670* .4992* .3043* .5592* .7564*

19 02 DIST LINK .3419* .7621* .3M0W* .2092* .5877* .5484*

20 D2 MEDIM4 :4278* :239 .647 .231 :505 :699
22 03 IflGMh *5554* .6786* .7024* *4347* .9130* .8451*
23 03 HEIGHT .7528* .6136* .7QQ4* .4589* .8441* .9614*

*24 03 TIP T10 WRIST .7548* .6142* .6986* .4611* .8428* .9620*
25 D3 PIP ~EPADI¶H .1453* .1541* .05t 1 .0847 .1767* .1450*
27 D3 DIP BRE-AE0fl .0551 .1618* .0091 .0707 .1418* .0801
29 03 LINK .2565* .5748* .6166* .7585* .7929* .7866*
30 03 METACARPAL LIK -. 3859* .4823* -.0923 -5246* .7373*
31 D3 DIST lINK .3859* ---- .2387* .1875* .6389* .5917*
32 03 MED LINK .4823* .2387* --- .1910* .6597* .6738*
33 03 I¶ROX LINK -.0923 .1875* .1910* ---- .4119* .4284*

34 04 1'U2Ifl .5246* .6389* .6597* .4119* .8576*
35 04 1-.IGMT *7373* .5917* .6738* .4284* .8576* --
36 04 LTIP T1O WRIST .7490* .6015* .6847* .4157* .8623* .9693*

37 D4 PIP BREADTH .1409* .1706* .0842 .0770 .2204* .1711*
I'39 04 DIP BREADfIH .0579 .1094 .0159 .0832 .1407* .0922

41 04 LINK .3705* .6023* .6189* .6410* .8949* .8572*

42 04 METACARPAL LINK .9236* .3920* .5227* .0132 .5260* .7619*
43 D4 DIST LINK .3727* .7836* .3272* .1846* .6573* .6051*

*44 D4 MIED LINK .4624* .3216* .7338* .2422* .6911* ..6729*
45 D4 PROX LINK .0538 .2880* .3150* *7733* .5932* .5708*
46 D5 LU4=l *4357* .5524k .5390* .3319* .8241* .7243*
47 05 M~hIGHT .6714* .5311* .6159* .3727* .'7616* *9399*

*48 M5 UP TO WRIST .6914* .5375* .6380* *3379* .7731*' .8844*
49M PPTEAI .74 15* .0610 .0935 .180ý .1992*

51 D5 DIP IPY-AM ~ .0864 .19110* .0056 .0677 .1187 .1089
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COJRRATION (fE FICIaN1' FOR MI4ES
(Ontinued)

(30) (31) (32) (33) (34) (35)

53 D35 LIN,( .3839* .5432* .5638* .4854* .8119* .7695*
54 D35 MFrACARPAL LINK .7481* .3383* .4820* .0696 .4566* .6801*
55 D35 DIST LIM .3415* .6995* .3050* .2080* .6231* *5733*

*.56 D35 MMD LINK .4108* .2688* .5938* .1842* .5923* .5838*
57 D35 F¶)X LIN .1349* .2699," .3648* *5739* .5698* .5357*

*58 HAND WLGT DIG .7528* .6136* .7004* .4589* .8441* .9614*
59 HAND j'I T1 MEAS .6543* .5238* .6641* .4076* .7661* .8318*
60 HAND CflJMFEPJ&NCE .3958* .3211* .3242* .2334* *4939* .4847*
61 PALM LENGTH .7942* .4421* .5666* .3985* .6224* .8905*
62 HAND ~EMA1I1T DIG .1969* .1355* .1266 .1348* .2836* .2374*
63 HAND EM~AMHI MEAS .4067* .2860* .3279* .2335* .4819* .4895*
64 WRIST 1EAJIVn{ .0955 .0565 .0850 .1143 .1777* .1320
65 WRIST CM *MEC .3136* .2830* .2494* .2835* .3987* .4128*

*66 WRIST,-C OF GRIP *3535* .2764* .3523* .1666* .4064* .4446*
67 WRIST-INDEX FINGER .6163* .4926* .6246* .4230* .7376* .8039*
68 WRIST--JIIM4B LENCM¶ .5580* .450CG* .5417* .3632* .6627* .7272*

*69 C~ItIC 1 HEI(MT .5469* *4753* .4430* .2692* .5544* .6261*
70 CW11~l 2 HEIGHT' *7557* *5455* .5491* .3802* .6642* .8621*
71 C3TY'tll 3 HEIGHT .7740* .5514* .5647* .3539* .6586* .90991k

*72 CITYK1I 4 HEIGHT .7326* .5323* .5532* .3043* .6236* .8948*
73 FOREAM~-HAND LENJGTH .6250* .4629* .6107* *3773* .7077* .7851*
74 EUX&-WRIST 1124=I- .5297* .3671* .5017* .3117* .5835* .6591*
75 ET-DO-C OF' GRIP .5536* .3922* .5291* .3144* .6145* .6901*
76 Rt.DJNIE-S'IYLON .5367* .3478* .5143* .2838* .5695* .6464*

*77 FO1REARM CIERC FLEE= .2732* .2242* .2438* .1520* .3105* .3106*
78 BlIlEP CIRC FUD-ffD .2025* .1780* .1944* .1345 .2304* .2372*
79 AMl LENGTH .5667* .4036* .5254* .3617* .6276* .71091*
80 SHOUIDER-ELL"~ Wfl- .4369* .3401k .3983* .3270* .5221* .5740*
81 ACRVION-RADIALIE ITr .4318* .3327* .3912* .3339* .5134* .5670*
82 ThEIMUIP REACE{ .5041* .3861* .4772* .3640* .6037* .6540*

*83 WRIST WALL LOME11 .4694* .3481* .4330* .3386* .5515* .6013*

85 STATIURE .4268* .3478* .3614* .3376* *5043* .5589*
86 WEIGHT' .2720* .2214* .2116* .2474* .3310* .3401*
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TAMlE 7.

CORR7MATION COEFFICIERTS FOR 1MEIS
(Continued)

(36) (37) (39) (41) (42) (43)

1 Dl LNTH1~G1 .6871* .2843* .2262* .6261* .5188* .4561*
2 Di HEIMUII .6889* .1718* .0935 .5855* .5686* .3908*
3 Dl TIP TO WRIST .6251* .2439* .2023* .5246* .5237* .3732*
4 Dl IP EPEOflT1H .2960* .3781* .3586* .2757* .21.66* .2269*
6 Dl LINK .6138* .3838* *3593* .5663* ,.4555* *4090*

7Dl NMIlCAARPAL LINK .4027* .1327 .1212 .3127* .3663* .1987*
8DI 1PJX LINK .4141* .1021 .0613 *3547* .3387* .1646k

9 Dl DIST LIK.5024* .3297* .2701* .4815* .3522* .5067*
10 D2 1 Gil .8001* .1880* .1330 .7951* .5285* .5970*
11 D2 IHEIGlT .9148* .1997* .1199 *795Q* .735Q* .5375*

*12 D2 TTIP TO WRIST .9192* .2017* .1252 .8065* .7298* .5483*
13 02 PIP BREADfli .1397* .6806* .6459* .1515* .0777 .1556*

*15 D2 DIP BREA DIH .1124 .6171* .6918* .1448* .0363 .1537*
17 D2 IJNK .7852* .2110* .1397* .7558* .5467* .5357*
18 D2 METACARPAL LINK .7600* .1103 .0558 .5692* .7154* .3551*
19 D2 DIST LINK .5558* .1651* .1195 .5657* .3518* .7056*

*20 D2 NED LINK .6155* .1226 .0644 .5634* .4619* .2797*

211 D2 PTU LINM *4557* .1703* .1245 .4076* .3528* .1558*
22 D3fLENGTH .8507* .1751* .1016 .8473* .5596* .6263*
23 D3 IIEIGhT .9683". .1964* .1115 .8461* .7729* .5852*

24 D3 TIP TO WREST .9680* .1915* .1069 .8453* .7731* .5849*
25 D3 PIP BREADTHI .2013* .7504* .7081* .2103* .1213 .1665*

27 D3 DIP BREADI1I .1456* .6937* .7556* .1889* .0455 .1696k
29 D3 IN4K .7854!* .1616* .1079 .9286* .3488* .5429*

30 D3 MTACARPAL LINK .7490* .1409* .0579 .3705* .9236* .3727*
31 D3 DIST LTNK .6015* .1706* .1094 .6023* .3920* .7836*

32 03 MED LINK .6847* .0342 .0159 .6189* .5227* .3272*
33 D3 POX ILINK .41.57* .0770 .0832 .6410* .0132 .1846*
34 04 UNTH2GI .8623* .2204* .1407* .8949* .5260* .6573*

35 04 BEIG-lT .9693* .1711* .0922 .8572* .7619* .6051*
36 04 TIP MO WRIST .- 2260* -1421* .9612* -8125* .6135*

37 04 PIP BREADTH1 .2260* ---- .6750k .2489* .1214 .2147*

39 04 DIP BREADI11 .1421* .6750* -- .1830* .0461 .1555*

41 17M LINK .8612* .2489* .1830* -- *4034* .6302*
42 D4 mETACAiRPAL TLINK .8125* .1214 .0461 .4034* .3815*

43 D4 DT1ST LINK .6135* .2147* .1555* .6302* .3815* -

44 04 NED LINK .6862* .1228 .0107 .6398* .5014* .2036*

45 D4 PROX INllK .5634* .1832* .1954* .8112* .0838 .2756*
46 D-5 IENGT~l- .7319* .2250* .1638* .7604* *4454* .5925*

47 05 flEI(Rf1 .8779* .1049 .0425 .7576* .7116* .5441*

48 M3 TIP T1O WRIST .9207* .2218* .:153]3* .7641* .7811* .5551*
49 D05 PIP BREAJYII .2437* .6347* .6109* .2317* .1'729* .2111*
51 D-5 DIP BflEADDIl .1539* .6071* .6731* .1674* .0850 .1563*
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TABLE 7.

CORRELATI0C4 COEFYECIUMT FOR NA1&M
(Continued)

(36) (37) (39) (41) (42) (43)

53 D5 LIMK .7786* .2757* .2158* .8741* .3992* .5799*
54 D5 METACARPAL LINK .7304* .0882 .0327 .3-796* .8795* .3306*
55 D5 DIST LINK .5759* .2162* .1485* .5947* .3547* .7194*
56 D)5 NED LINK .5930* .1156 .0620 .5442* *4434* .3165*
57 D5 PROX LIK 5444* .2573* .2386* .7326* .1397* .3028*
58 HAND 1=H DIG .9683* .1964* .1115 .8461* .7729* .5852*
59 HAND IGM1 MEAS .8727* .2825* .2051* .7653* .6933* .5085*
60 HAND CIRCUMFEREUTCE .5145* .4609* .4147* .4943* .3592* .3253*
61 PAIM LENGIH .8970* .1786k .0998 .6874* .8264* .4403*
62 HLAND EffREA12Jf DIG .2811* .6975* .6946* .3000* .1621* .1732*
63 HAND BPEA1Y11 MEAS .5095* .4381* .4009* .4823* .3640* .2994*
1ý4 WRIEST BEAYI1I .1759* .5924* .5562* .1993* .0882 .0941
65 WRIST CTRWMNFERFNCE .450Q* *4577* .4071* .4430* .3021* .2692*
66 WRIST-C OF GRIP .4481* .1236 .0813 .3803* .3706* .2846*
67 WRIST-INDEX Fn4GER .8337* .2554* .1933* .7395* .6528* .4771*
68 WRIUSr1-'nt LENG"M .7459* .2183* .1636* .6616* .5841* .4087*
69 CVOICH 1 HEIGHT .6625* .1877* .1118 .5610* .5493* .4310*
70 CROICH 2 HEIGHT .8875* .1985* .0969 .7073* .7866* .5329*
71 aýi=i 3 HEIGHTI .9086* .1565* .0683 .7056* .8265* .5516*
72 C1i0i 4 HEIGHT .86ýG* .0936 .0197 .6579* .8001* .5250*
73 FOREARM-HAND LENGI .8137* .2350* .1496* .7035* .6580* .4423*
74 ELBYO1-WRIST T2a4GI1 .6762* .1756* .0955 *5777* .5548* .3456*
75 UBIYJAA1-C OF GRIP .7058* .1853* .1046 .6023* *5799* *3759*
76 RADIAE-STYLION .6717* .1421* .0655 .5558* .5717* .3388*
7Y FOREARM CIRC FLEXED .3537* .3396* .2725* .3199* .2698* .1989*

I.78 BI= CIMC FEE'XD .2770* .3054* .2601* .2552* .2060* .1457*
79 ARM4 LEiNGIB- .7334* .2099* .1218 .6373* .5893* .3884*
80 9HL7"DER-hl30W LffICH .5921* .1909* .1067 *5394* *4473* .3169*
81 AC~I0MIN-PADIAULT H .5872* .1826* .1017 .5363* .4421* .3066*
82 niUMBTIP REAa-I .6806* .2401* .1425* .6081* .5278* .3615*
83 WRIEST WALL IENGIHi .62'73* .2320* .1359* .5EF77* .4897* .3277*
84 WRIEST WALL LT EX -6040* .18* 07 g.5255* .87. .24
85 STA'IURE .5777* .2369* .1642* .5318"ý .4301* .3085*
86 WEIGHT' .3611* *3749* .3068* .3722* .2591* .1888*
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TABLE 7.

OORRELATI0N C'cErFICIEN'IS FOR M~ALES

(Continued)

(44) (45) (46) (47) (48) (49)

I 1 DlLENGTH .4541* .4432* .6155* .6244* .6623* .2092*
2 Dl MIGH .4485* *4Q73* .5217/* .4864* .6315* .1689*
3 Dl TIP 10o WRIrST *4539* .3248* .5092* .6152* .5976* .1823*
4 Dl IP BREADTH .1444* .2086* .2165* .2140* .2581* .3976*
6 Dl LINM .3960* .4092* .5662* .5572* .6041* .3235*
7 Dl MEIACARPAL LINK .3240* .1718* .3103* .4351* .3855* .1043
8 Dl 1PWX LINK .3132* .2655* .3425* .3656* .3882* .0581
9 Dl DIST LINK .2655* .3Q40* .4510* .4380* .4875* .2533*
10 D2 104=GII .5981* .5289* .75,i5* .7367* .7358* .1490*
11 D2 HEIGHT .6167* .5485-' .6843* .7626* .8306* .2153*
12 D2 TIP TO0 WRIST .6330* .5497. .7050* .8442* .8332* .2119*
13 02 PIP BREADIH -.0094 .1563* .1555* .0399 .1626* .6305*
15 02 DIP EPLADIH -.0067 .1478* .2.742* .0222 .1.438* .5858*
17 D2 LINK .5710* .5145* .6808* .7279* .7127* .1918*
18 D2 ME1IACARPAL LINK .4'791* .3890* .4682* .6881* .6875* .1596*
19 D2 DIST LINK .2847* .3001* .5296* .5060* .5019* .1690*
20 D2 I'42E LINK .6217* .3338* .5354* .5753* .5894* .1015
21 02 PRX LINK .3125* .3554* .3169* .4178* .3964* .1507*
22 D3 112GII .6577* .5565* .7545* .7515* .7644* .1453*
23 D3 H-EIGHTr .6660* .5681* .7054* .8660* .8732* .2158*
24 D3 'TIP T0 WRI;S' .6642* .5679* .7031.* .8680* .8725* .2126*
25 03 PIP BREADTH .0621 .1953* .1881* .0786 .2094* .6332*
27 03 DIP MFEIY .0285 .1848* .1582* .0183 .1520* .6125*
29 03 LINK .5830* .7908* .6632* .7045* .6940* .1606*
.30 D3 NETAGARi %L LINK .4624* .0538 *4357* .6714* .6914* .1784*
31 03 DIST LZINK .3216* .2800* .5524* .5311* *5375* .1753*
32 03 MED INK .7338* .3150* .5390* .6159* .6380* .0610
33 D3 PR1DX LJINK .2422* *7733* .3319* .3727* .3379* .0935
34 04 LENG~TH .6911* .5932* .8241* .'7616* .7734* .1806*
35 D4 HEIGiUT .6729* .5708* .7243* *9399* .8844* .1992*
36 04 TIP TO0 WP.IST .6862* .5634* .7319k .8779* .9207* .2437*
371 D4 PIP BR~EADTHl .1228 .1832* .2250* .1049 .2218* .6347*
39 04 flIP EEADIN .0107 .1954* .1638* .0425 .1513* .6109*
41 D4 TTiNI .6398* .8112* .7604* .7576* .7641* .2317*
42 1)4 METAARPALUlNK .5014* .0838 *4454* .7116* .7811* .-1729*
43 04 D]' ' LINK .2036* .2756* .5925* .5411* .5551* .2111*
44 D4 Ml, LINK --- .2562* .5571.* .6091* .6398* .0721
45 0A FR)X LINK .2562* -- .4981* .4888* .4741* .1910k
46 D5 [EN~iII .5571* .4981* *- 753'7* .7770* .2390*
47 D5 HEGT= .6091* .4888* .7537* --- .8698* .1679*
48 06 TIP TO0 WRIST .6398* .4741* .7770* .8698* .2709*
I') D5 PIP EREAUTHI .0721 .1920* ý2390* .16'79* .2709*
bi D5 DIP lOEADI'H -.0010 .1731* .1960* .0960 .1891* .6611*
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TABL.E 7.

Ct1rELAT0N ODFICET MRAIES

(44) (45) (46) (47) (48) (49)

53 D5 LINM .5829* .6728* .9018* .7902* .8182* .2956*
54 D5 M4ETACARPAL Lfl' .4660* .1060 .3731* .6357* .8206* .1487*
55 DJ5 DIST LIN4K .3206* .3049* .6955* .5936* .5996* .2165*
56 D5 NED LIMK .6222* .2642* .7064* .6148* .6522* .1426*
57 D5 PROX ITNK .3647* .7673* .5980* .5414* .5665* .2716*
58 HAND WGIR DIG .6660* .5681* *7054* .8660* .8732* .2158*
59 HAND LGTH NEAS .6335* .5090* .6456* .7355* .8107* .2435*
60 HAND CIRCUM4FERENCE .3035* .3976* .4324* .4008* .4352* .4583*
61 PAIM LF1GMi .5486* .4723* .5262* .8122* .8102* .2400*
62 HAND ~EkADIH DIG .1380* .2898* .3322* .1948* .2853* .5897*
63 HAND EREADflI NEAS .3091* .3913* .4223* .4128* .4237* .4402*
64 WRIST BREAM11I .0700 .2211* .2266* .1006 .2086* .4719*
65 WRIST CIRCUJMFEENE .2313* .3980* .3608* .3323* .3900* .4723*
66 WRIST-C OF GRIP .3326* .2170* .3658* .4217* .4269* .1144
67 WRIST-INDIEX FINGER .6083* .5030* .6538* .7287* .7819* .2196*
68 WRIST-UUMB LENGTH .5428* .4631* .6055* .6827* .7123* .1854*
69 CYCIC- 1 HEIGHT' .4167* .3696* .4906* .5443* .6016* .1980*
70 CV~i~i 2 1XIGHT .5432* .4524* .5709* .7743* .8072* .2536*
71 CRDTC-I 3 1IEIGHT .5398* .4397* .5652* .8523* .8371* .2157*
72 ~~CFDIC 4 HEIGHT .5326* .3894* .5298* .8964* .8451.* .1661*
73 FOREAR4-HAND UENGI¶I .6062* .4697* .5814* .6991* *7457* .1866*
74 E.LDxW-WRIST IflGTH .5146* .3369* .4690* .59Q3* .6127* .1270
75 EFiX7M-C OF GRIP .5348J* .3931* .5046* .6245* .6452* .1408*
76 RADhIAIE-STYLLON .5196* .3533* .4454* .5741* .6108* .1108
77 FOREARM4 CIR FLEDED .2237* .2493* .2745* .2429* .3008* *3477*
78 BICEPS CIRC FII-3&E .1804* .2082* .2057* .1800* .2351.* *3345*
79 AR4 ILF146 *5377* .4426* .5194* .6296* .6713* .1775*
80 S-'HclJlDER-ELBcAV 101H .4149* .4136* .4289* .5064* .5222* .1705*

*181 ACFMO-RADIAIE LT .41248* .4150* .4208* .4984* .5192* .1632*
82 THUMHI'IP REACH .5040* .4372* .5088* .5788* .6238* .1947*
83 WRIST WALL 1D4N1- .4657* .4024* .4546* .5256* .5693* .1891*
84 WRIST WALL DI' EX .1467* .3669* .4351* .5068* .5492* .1547*

85 IA¶ItJRE .3736k .484 4334* .4907* *5Q99* .1895*
86 WE= ~~ .2144* . .1489* .3055* .2660* .3234* .3855*
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TABLE 7.

CORRELATION COEFFICIENTS FUR MALEES
(Cantinued)

(51) (53) (54) (55) (56) (57)

1 Dl LENGTH .1971* .6247* .4612* .4854* .4338* .4558*
2 Dl HEM=I? .1109 .5489* .4862* .3837* .4211* .3874*
3 Dl TIP TOD WRIST .1638* .5317* .4479* *3935* .4233* .3642*
4 Dl IP BR~EADTHi .3966* .2555* .1677* .2302* .1267 .1898*
6 Dl LINK .3070* .6012* .3894* .4582* .4023* .4594*
7 Dl NETACARP~AL LINK .0865 .3302* .3016* .2249* .3101* .2110*
8 DI PROX LINK .0285 .3416* .2947* .1807* .2873* .2662*
9 Dl DIST LINK .2743* .4724* .3269* .4846* .2315* .3276*

10 D2 ILENGTHI .1122 *7443* .4623* .5819* .5588* .5052*
*11 D2 HEIG=H .1333 .7192* .6421* .5277* .5405* *5Q30*

12 D2 TIP TO0 WRIST .1254 .7403* .6255* .5441* .5695* .5113*
13 D2 PIP BR.EADTH .6110* .2038* .0630 .1502* .0543 .2129*

*15 D2 DIP BREADTHi .6469* .2111* .0251 .1990* .0530 .2060*

17 D2 =IN .1237 .7185* *4504* *5475* .5203* .5048*
18 D2 METVACARPAL LINK .0796 .4865* .6397* .3292* .4215* .32'15*

19 D2 DISOT LINK .1612* .5225* .3006* .6412* -2716* .2758*
20 D)2 NED LINK .0259 .5485* .4177* .2944* .5740* *3595*
21 D2 PRUX LMINK .1153 .3880* .2620* .1944* .2417* *3535*
22 D3 UiNMGI .0924 .7598* .4938* .5902* .5558* .5261*

23 D3 HEIGHTfl .1234 .7511* .6802* *5545* .5692* .5237*
24 D3 TIP T0 WRIST .1212 *7497* .6804* *5555* .5661* .5227*
25 DO PIP BREADTHl .6330* .2365* .1070 .1804* .0586 .2492*
27 DO DIP BREADTH1 .6985* .2128* .0368 .1922* .0356 .2253*

29 DO3 LINK .1047 .7762* .3624* .5263* .4827* .6549*

30 D)3 METACARPEAL LINK .0864 .3839* .7481* .3415* .4108* .1349*
31 DO3 DIST LINK .1390* .5432* .3383* .6995* .2688* .2699*
32 D3 MED LINK .0056 .5638* .4820* .3050* .5938* .3648*
33 D3 PRX LINK .0677 .4854* ..0696 .2080* .1842* *5739*

*34 D4 LINMI .1187 .8119* .4566* .6231* .5923* .5698*

35 D4 HEIGGRU .1089 .7695* .6801* *5733* .5838* .5357*
36 D4 TIP TOD WRIST .1539* .7786* .7304* *5759* .5930* *5444*

L.37 D4 PIP BREADTH{ .6071* .2757* .0882 .2162* .1156 .2573*
*39 N4 DIP BREADTH~ .6731* .2158* .0327 .1485* .0620 .2386*

41 N4 LINTK .1674* .8741* .3796* .5947* .5442* .7326*
42 D)4 HETACARPAL LINK .0850 .3992* .8795* .3547* .4434* .1397*

43 N4 DIST LINK .1563* *5799* .3306* .7194* .3165* .3028*

44 N4 MED LINK --.0010 .5829* .4660* .3206* .6222* .3647*

45 0)4 PIOX LINK .1731* .6728* .1060 *3049* .2642* .7673*

46 D5 IEN(.Mli .1960* .9018* .3731* .6955* .7064* .5980*

47 D5 HEIM= .0960 .7902* .6357* .5936* .6148* .5414*

48 D5 TIP TOD WRIST .1891* .8182* .8206* ..5996* .6522* .5665*

49 D5 PIP BREADTHN .6611* .2956* .1487* .2165* .1426* .2716*

51 D5 D IP MMAN MU1 .2378* .0727 .2036* .0399 .2572*
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TABIE 7.

001UELATION CIDEFFICflUNT FOR NALES
(Continued)

(51) (53) (54) (55) (56) (57)

53 D5 INqK .2378* .3428* .6663* .6659* .8148*
54 D5 MET'ACARPAL LINK .0727 .3428* -. 3174* .4037* .1157
55 D5 DIST LLINK .2036* .6663* .3174* .2862* .2989*
56 D5 NED LINK .0399 .6659* .4037* .2862* .3006*
57 1D5 PROX LINK .2572* .8148* .1157 .2989* .3006* --

58 HAND wGM DIG .1234 .7511* .6802* .5545* .5692* .5237*
59 HAND WIGll MEAS .1737* .6986* .6302* .4949* .5479* .4961*
60 HAND CfRLZJETMENCE .4184* .4611* .2528* .3251* .2767* .3743*
61 PAIM LENfl{ .1306 .6025* .7248* .4207* .4731* .4225*
62 HAND BMED~i DIG .6027* .3679* .1004 .2268* .1872* .3606*
63 HAND EPEADTH1 NTIS .3787* .4521* .2429* .3QQ4* .2845* .3685*
64 WRIST ~EFADTll .4967* .2591* .0833 .1575* .1180 .2714*
65 WRIST CI3COM4RE~aE .4160* .4033* .2363* .2877* .2342* .3364*
66 WRIST-C OF (ARIP .0783 .3711* .3285* .2892* .3151* .2330*
67 WRISTl-INDEX FINGE .1562* .6938* .5879* .4945* .5513* .4866*
68 WRIST-qIllMB LEN=II .1398* .6487* .5190* .4514* .4962* .4751*
69 C1R=t~ 1 HEIGHT .1552* .5279* .4582* .4194* .3891* .3438*
70 CFDXSA 2 HEICHlr .1306 .6351* .6875* .5160* .4622* .4203*
71 CWItCi 3 HEIGHT .1042 .6283* .7432* .5178* .4684* .4058*
72 CThYIXI 4 HIGHTI1 .0752 .6126* .7718* .5147* .4522* .3998*
713 FOREA1R4-HAND LEN=H .1170 .6366* .5856* .4481* .4880* .4555*
74 ELBOW-WRIST ILEGNfl1 .0661 .5188* .4853* .3632* .3898* .3736*
75 ELJX"J-C OF GRIP .0784 *549Q* .5085* .3924* .4224* .3860*
76 RADIAIE-SIYLION .0612 .4923* .5085* .3353* .3887* .3489*
77 FOR~EARM{ CIRC FLEXED .3378* .2919* .2014* .2022* .1997* .2217*
'78 BICEPS =IR FLEXEDM .3326* .2260* .1595* .1463* .1567* .1757*
79 ARK1 LENG= .1299 .5787* .5216* .3940* .4094* .4434*
80 SIcAJTER-ELJMW WIfff .1206 .4800* .3761* .3298* .3032* .3881*
81 ACR )ION-PADIALE I.T .1198 .4760* *3753* .3222* .2954* .3889*
82 'IHUMBITIP REACH .1549* .5573* .4652* .3789* .3995* .4219*
83 WRIST WIL tLCTIH .1494* .5039* .4292* .3379* .3529* .3867*
84 WRIST WAIL LiT E-X .1053 .4738* .4264* .3281* .3299* .3562*
85 STA'IL¶JRE .1636* .4755* .3603* .3464* .2889* .3800*
86 WEI~? .3619* .3379* .1925* .2243* .1861* .2906*
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TABLE 7.

ODOREM~TI0O ODEMCM?2.M FEM MALES

) (59) (60) (61) (62) (63)

1 Dl LENGTH )928* .6824* .3490* .5907* .3959* .3453--*
2 Dl 11EIM~T .7105* .6726* .3930* .6703* .2002* .3777*
3 Dl TI~P T10 WRIST .6247* .5894* .3586* .5771* .3550* .3592*
4 Dl IP BREAkDI¶ .2910* .3853* .5804* .2757* .3470* .5612*
6 Dl LINK .6230* .6290* .4028* *5543* .5236* .3982*
7 Dl FMETCARPAL. LINK .4046* .3527* .2313* .4027* .2411* .2369*
8 Dl PRX LINK .4222* .4312* .2015* .3719* .1616* .2162*
9 Dl DIST LINK .4865* .4995* .3287* .3923* .3358* .2989*
10 D2 LENGTH .8376* *7574* .4598* .6379* .2715* .4524*

11 D2 HE=Gf *9459* .8460* .5232* .8760* .2724* .5199*
12 D2 TIP TO0 WREST .9559* .8384* .5089* .8863* .3005* .5158*
13 D2 PIP BREADTH1 .1223 .2164* .4308* .1254 .6907* .4111*
15 D2 DIP BREADTHi .0890 .1824* .4020* .0854 .6664* .3800*
17 D2 LINK .8237* .7411* .4256* .7036* .2770* .43145*
181 D2 METACARPAL LINK *7799* .65681* .434Q1* .8107* .21881* ,*435 5*
19 D2 DIST LINK .5594* *50Q7* .3092* .4175* .1341 .2854*
20 D2 NED LIMK .6369* .5864* .3405* *5333* .1808* .3442*
21 D2 PROX LDNK .4885* .4294* .2491* .4966* .2426* .2742*
22 D3 LF14I!{ .8929* .8135* .4864* .6326* .2430* .4720*
23 D3 HEIGHTl 1.0000* .8834* .5226* .9111* .2650* .5204*
24 D3 TIP TO0 WRIST .9985* .8828* .5206* .9109* .2611* .5185*

*25 D3 PIP BREADTHI .1930* .3232* -5289* .1693* .7848* .4957*
27 D3 DIP BREADTH- .1242 .2308* .4466* .0995 .7119* .4156*
29 D3 LINK .8271* .7409* .4284* .6626* .2162* .4160*
30 D3 METACARPAL LINK .7528* .6543* .3958* .7942* .1969* .4067*
31 D3 DIST LINK .6136* .5238* .3211* .4421* .1355* .2860*
32 D3 MED LINK .7004* .6641* .3242* .5666* .1266 .3279*

* 33 D3 P1R)X L.INK .4589* .4076* .2334* .3985* .1348* .2335*
34 DN LEN~GTH .8441* .7661* *4939* .6224* .2836* .4819*
35 D4 HEIGIIT .9614* .8318* .4847* .8905* .2374* .4895*
36 D4 TIP TO WRIST .9683* .8727* .5145* .8970* .2811.* .5095*
37 N4 PIP BREADTHI .1964* .2825* .4609* .1786* .6975* .4381*
39 N4 DIP BREADTH1 .1115 .2051* .4147* .0998 .6946* *4QQ9*
I'41 N4 L= .8461* .7653* *4943* .6874* MO3O0* .4823*
42 D4N MEACARPAL LINK .7729* .6933* .3592* .8264* .1621* .3640*
43 N4 DIST LINK .5852* .5085* .3253* .4403* .1732* .2994*
44 N4 MED LINK .6660* .6335* .3035* .5486* .1380* .3091*
45 D4 P1ROX LMN .5681* .5090* .3976* .4723* .2898* .3913*
46 D5 L04CII .7054* .6456* .4324* .5262* .3322* .4223*
47 D5 HEIGHT .8660* .7355* .4008* .8122* .1948* .4128*
48 1D5 TIP TOD WREST .8732* .8107* .4352* .8102* .2853* .423'7*
49 D)5 PIP BREADTHI- .2158* .2435* .4583* .2400* .5897* .4402*

51 Y)5 DIP EFEADIE .1234 .1737* .41-84* .1306 .6027* .3787*
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TABLE 7.

QJRRELXVION CIEF'IC11-NrS MOR MALE.S
(Cmiktinued)

(58) (59) (60) (61) (62) (63)

53 D5 LINK .7511* .6986* .4611* .6025* .3679* .4521*
54 D5 METACARPAL LINK .6802* .6302* .2528* .7248* .1004 .2429*
55 D)5 DIST LIN~K .5545* .4949* .3251* .4207* .2268* .3004*
56 D)5 14 LINK .5692* .5479* .2767* .4731* .1872* .2845*
57 D)5 PRX LINK .5237* .4961* .3743* .4225* .3606* .3685*
58 HAND Lfl-i DIG -- .8834* .5226* .91' 1* .2650* .5204*
59 HAND WIOM MEAS .8834* -- .5690* .7821* .3679* .5560*
60 HAND CIRCUMFERENE .5226* .5690* .4573* .6426* *95Q7*
61 PALM LENGIH .9111* .7821* .4573* .2345* .4668*
62 BAND EPEADTll DIG .2650* .3679* .6426* .2345* -- .6439*
63 HAND EFEADIH MEAS .5204* .5560* .9507* .4668* .6439*
64 WRIST BRFEADIHl .1644* .3318* .4518* .1415* .7586* .4301*
65 WREST CIRCJZFEhOCE .4654* .5335* .7721* .4301* .5165* .7177*
66 WRIS1'-C OF GQiP .4444* .5166* .3483* .4106* .1784* .3180*
67 WRESST-INDEX FINGER .8530* .9528* .5308* .7648* .3601* .5298*
68 WRIST-THIUMB3 LUVGI .7583* .8426* .4941* .6838* .3149* .4924*
69 CROTCH 1 HEIGHTr .6803* .5960* .4610* .6600* .2190* .4316*
70 CR=t~ 2 HEIGHT .9030* .7688* .4604* .9440* .2158* *4595*
71 CFIY.3I 3 HEIGHT .9017* .7585* .4127* *9410* .1668* .4142*
72 Lc20rCH 4 HEIGHT .8463* .7111* .3514* .8677* .1156 .3579*
73 EOREAFM-H&ND LE14Ml- .8235* .8835* .!5320* .7510* .3380* .5224*
74 ELO-WRIST LENGIll .6843* .7005* .4431* .6393* .2773* .4369*
75 EtEOW-C OF GRIP .7118* .7455* .4775* .6637* .2880* .4638*
76 RADIAIE-SrYLION .6707* .7129* .4346* .6252* .2362* .4375*
77 kVREARM CflC FLEXED *3597* .4065* .6611* .3281* .3694* .5870*
78 BICEPS CIRC FLEXED .2818* .3229* .5372* .2670* .3382* .4669*
79 ARM LENGTiL .7442* .7916* .4667* .6898* .3153* .4618*
80 SHOULDM1-EUXMW LGm .6092* .6371* .4480* .5571* .2921* *4354*
81 ACR~1tUIN-RADIALE ITP .6039* .6299* .4313* .5532* .2830* .4178*
82 ¶1IUMk~I'P REACH .6941* .7555* .4999* .6262* .3197* .4836*
83 WRIST WALL IENGflI .6404* .6896* .4706* .5828* .3007* .4550*
84 WRIST WALL IT EX .6130* .6771* .4671* *5557* .2648* .4556*
85 STA'IURE .6048* .6512* .4890* .5528* .3310* .4806*

*86 WEIGH'r .4008* .4659* .613.5* .373.2* .4104* .5520*
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TABLE 7.

OOMRELATIQN OXDEMFCIE21S FOR MAIES

64) (65) (66) (67) (68) (69)

I. D1 -ET.NIH .3448* .3557* .3270* .6961* .7068* .4909*
2 DI HEIGHT .1569* .4328* .3897* .6855* .7207* .7715*

3 D1 TIP TiO WRIST .2719* .2974* *4713* .6023* .6552* .6474*
4 D1 IP MEADI¶I .3177* .5738* .3213* .3815* .4047* .3311*
6 D1 LINK .4481* S~936* .3614* .6500* .6796* *5107*
7 D1 HMPCARFAtL LLINY .1683* .1646* .3868* .3613* .4252* .5234*
8 D1 PRX IM*K .1413* .2.902* .1888* .4519* .4627* .2832*
9 D1 DIS~T UK .2807* .3193* .2959* .,4954* .4854* .4006*
10 D2 ILENGTH .1954* .4Q77* .39091k .8047* .6994* .5477*
11 D2 HEIGHT .1876* .4920* .4216* .8696* .7649* .7121*
12 D2 TIP TiO WRIST .2082* .4588* .4313* .8737* .7697* .6822*
13 D2 PIP BREADTH .6201* *4577* .1232 .2336* .1903* .1411*
15 D2 DIP BREAUIH .5850* *4043* .1138 .2019* .1611* .1134
17 D2 LINKU .2068* .3914* .3616* .7968* .6856* .5v'21*
y' D2 METACARPAL ILNK .1298 .3801* .3665* .6487* .5952* .5941*
19 02 DIST ItIK .0826 .2849* .2820* .5072* .4577* .4606*
20 D2 MED INK .1550* .3067* .3346* .6277* .5477* .4366*
21 D2 PER3X INqK .1.885* .2296* .1709* .4708* .4027* .3462*
22 D3 LENME .1544* .4094* .3884* *7753* tA-343* .5629*
23 D3 HEIGHT .1644* .4654* .4444* .8530* .7583* .6803*
24 D3 TIP '1O WRIST .1632* .4647* *4437* .8531* .7587* .6785*
25 D3 PIP BREADTH{ .6640* .5166* .1474* .2810* .2392* .1539*

27 03 DIP i6kREAIh1 .5936'- .4'-86* .13.60 .2038* .13352* .13'70*
29 D3 LIfNK .1587* .4163* .3513* .'7297* .6405* .5318*
30 D3 METACARPAIL lINK .095-5 .3136A- .3535* .6163* .5580* .5469*
31 03 DIST LINK .0565 .2830* ,2764* .4926* .4506* .4753k
32 D3 MED LINK .0850 .2494* .3523* .6246* .5417* .4430*
33 03 PIRDX INTK .1143 .2835k .1666* .4230* .3632* .2692*
34 04 MMENh .1777* .3987* .4064* .7376* .662'7* .5544*
35 04 HEIGHT .1320 .4128* .4446* .8039* .7272* .6261*
36 04 TIP TO0 WRIST .1759* .4500* .4481* .8337* .7459* .6625*
37 D4 PIP BREA=~l .5924* *4577* .1236 .2554* .2183* .:877*
39 041 DIP UREMTHl .5562* .4071* .0813 .1933-3 .1636* .1118
41 D4 LISM .1993* .4430* .3803* .7395-- .6616* .5610*
42 04 MLrACA1I 7PAL LINK .0882 .3021* .3706* .6528* .5841* *5493*
43 Nl DIST 1,MK .0941 .2692* .2846* .4771* .4087* .4310*
44 D4 MED T.TK.70 .33 32* .03 .5428* .4167*

45 D4 PIWY LINK .2211* .3980* .2170* .5030* .4631* .3696*
46 D5 11-jW111 .2266* .3608* .3658* .6538* .6055* .4906*

411 DIY T[I 1) 7) Wl P7~1' 2.0f~ 10 I'MO*i .42()')* .7 12j 5/~ * ('0 1 IE*
4') 1~ I'll MEAiq1ii .47I10* .472 1* .11414 .2 1 1)(,* .j8'4* . I9MOf
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TAI 11 J: 7.

MMlRELATICJN COEFFICIENToS FOR MAUES

(Co~ntinued.)

(64) (65) (66) (67) (68) (69)

53 D5 LINK .2591* *4Q33* .3711* .6938* .6487* .5279*
54 D5 META~CARPAL LINK .0833 .2363* .3285* *5879* .5190* .4582*
55 D5 DIST LINK .1575* .2877* .2892* .4945* .4514* .4194*
56 D5 MED IN4K .1180 .2342* .3151* .5513* .4962* .3891*
57 D5 PRX LINK .2714* .3364* ~.2330* .4866* .4751* .3438*

JI58 HAND I211H DIG .1644* .4654* *4444* .8530* .7583* *6803*
59 HAND 10111 MEAS .3318* *5335* .5166* .9528* .8426* .5960*
60 HAND CI)X3MFr-lNCE .4518* .7721* .3483* .5308* .4941* .4610k
61 PALM ILENGTH .1415* .4301* .4106* .7648* .6838* .6600*
62 HAND BPZADIH DIG .7586* .5165* .1784* .3601* .3149* .2190*
63 HAND EPIADH MEAS .4301* .7177* .3180* .5298* .4924* .4316*
64 WRIST EREADTH .5753* .1943* .3489* .3085* .1185
65 WPJ5'r CICMEIC *5753* .3380* .5274* .4908* .4248*
66 WRIST-C OF GRIP .1943* .3380* .5201* .5859* .4923*
67 WRIS'1'-IDUM FflNER .3489* .5274* .5201* -. 8734* .5927*

*I68 WRIST-MIHMB L.ENGTlI .3085* .4908* .5859* .8734* .6333*
69 CYJJXX 1 HEIGHI' .1185 .4248* .4923* .5927* .6333*
70 aCRUM 2 IIEIG~r .1228 .4415* .4183* .7632* .6830* .7230*

*71 CPVTCH 3 HEIGfr .0791 .3844* .4260* .7310* .6561* .6451*
72 a10i'i 4 HEIGfl .0374 .3140* .4QQ0* .6795* .6260* .5685*
73 FOREA1R4-HAND I.ENGTI1 .3004* .5013* .4711* .8608*k .7721* .5845*
74 ELBOW-WRIST LENGTH .2434* .4193* .3842* .6962* .6322* .5058*
75 EIBOW-C OF GRIP .2631* .4541* .6051* .7428* .7056* .5709*
76 RADIALE-SThMLIN .2065* .3984* .3721* .6896* .6205* .4786*
77 FOREAIR1 CIRC FLEXED .3324* *70Q9* .3003* .3787* .3537* *3547*
78 BICEPS C1IRC FEXDM .2976* .5994* .2480* .2933* .2556* .2829*
79 ARM! LENGTHI .2932* .4612* .3927* .7692* .6863* .5203*
80 SHOJLý*-EIBO 10TH1 .3054* .4759* .3277* .6334* .5713* .4547*
81 ACRt~IcEO1-RADIAi-E 11T' .2884* .4598* .21197* .6274* .5663* *4539*
82 ¶ITMMBTIP RFAOA .3089* .4970* *4Q54* .7458* .6919* .5310*

*I83 WRIST 1WIL UFNGT .2915* .4695* .3496* .6730* .5984* .4812*
*I84 WRIST WALL LT EX .2777* .4627* .3331* .6661* .5918* .4508*

85 Sd-,AURE .3369* .5236* .3301* .6583* .5986* .4512*
86 W.FiI(GHT .4266* .7410* .3125* .4603* .4168* .3702*
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TABIE 7.

CORRELATON OJEFFICIENTS FDR NALES
(contiLnued)

(70) (71) (72) (73) (74) (75)

1 Dl IEN~G'I1I .5974* *5947* .5654* .6192* .5028* .5231*
2 Di HEIGHT' .7220* .6138* .4977* .6139* .5010* .5387*
3 Dl TIP TO0 WRIST 5811* .5819* .5611* .5968* .5288* .5850*
4 Dl IP EPEAD1M .3024* .2473* .2236* .3584* .2973* .3443*
6 DI. LINK .5657* .5393* .4902* *5912* *4945* .5254*
7 Dl NEIACl\RPAIL LINK .3858* .3937* .3844* .3905* .3672* .4225*
8 Dl PROX LINK .3681* .3431* .3235* .4064* .3408* .3456*
9 Dl DIST LINK .4554* .4653* .4444* .45C)9* .3644* *3953*
10 D)2 Ifl2TGI .6619* .6655* .6278* .6900* .5623* .5919*
11 D)2 HEIGHT .8983* .8377* .7502* .7850* .6498* .6758*
12 D)2 TIP T1O WRIST .8923* .8629* .7997* .7902* .6626* .6895*
13 D2 PIP BREADTIH .1416* .0922 .0433 .1753* .1274 .1436*
15 D)2 DIP BREADT1H .1035 .0518 .0086 .1388* .0937 .1120
17 D2 LIK.7319* .6980* .6407* .6812* .5593* .5813*
18 D2 METACARPAL INqK .7820* .7705* .7231* .6443* .5576* .5812*
1i9 D)2 DIST LINK .5118* .5107* .4888* *4354* .3400* .3704*
20 D2 NED LINK .5287* .5235* .4970* .5511* .4610* .4892*
21 D2 FROX LINK C.422* .4278* .3674* .4074* .3435* .3430*
22 D3 LENGITH .6746* .6776* .6537* *7335* .5923* .6171*
23 D3 HEI MT .9030* .9017* .8463* .8235* .6843* .7118*
24 D)3 TIP ¶T0 WRIST .9016* .9026* .8485* .8228* .6835* .7109*
25 D3 PIP BREADTH .1644* .1217 .0736 .2691* .2013* .2140*
27 D)3 DIP BREADTH .1113 .0635 .0204 .1782* .1224 .1373*
29 D3 LINK .6818* .6676* .6233* .6776* .5539* .5738*
30 D)3 NMlACAPPAJ LiNK *7557* .7740* .7326* .6250* .5297* .5536*
31 D3 DIST LINK .5455* .5514* .5323)-* .4629* .3671* .3922*
32 1)3 MED LINK .5491* .5647* .5532* .6107* .5017* .5291*
33 D3 PRX LINK .3802* .3539* .3043* .3773* .3117* .3144*
34 D4 I12IGM1 .6642* .6586* .6236* *7077* .5835* .6145*
35 N) HEIGHT .8621* .9099* .8948* .7851* .6591* .6901*
36 D4 TI"' ¶10 WRIST .8875* .9086* .8636?* .8137* .6762* .7058*
3*7 D)4 PIP EOF.AEYIH .1985* .1565* .0936 .2350* .1756* .1853*
39 D)4 DIP ~EPAIY] .0969 .0683 .0197 .1496* .0955 .1046
41 D4 LINK .7073* .7056* .6579-A .7035* .5777* .6023*

*42 N) MEACARPAL LINK .7866* .8265* .8001* .6580* .5548* *5799*
43 N) DIST LINK .5329* .5516* .5250* .4423* .3456* *3759*
44 N) MED LINK .5432* .5398* .5326* .6062* .5146* .5348*

*45 D)4 P¶RJX LINK .4524* .4397* .3894* .4697* .3869* .3931-*
46 D)5 UNTHlG1 .5709* .5632* .5298* .5814* .4690* .5046*
47 D)5 11ElGHT .7743* .8523* .8964* .6991* .5903* .6245*
48 D5 TIP T1O WREST .8072* .8371* .8451* *7457* .6127* .6452*
49 1D5 PIP BREADTH .2536* ..2157* .1661* .1866* .1270 .1408*
51 135 DI'lP F M T-H .1306 .1042 .0752 .1.170 .0661 .0784

238



TAPZE 7.

CDRPELATI 0N FFIM~rn11 FUR W
(Continued)

*I(70) (71) (72) (73) (74) (75)

*.53 D5 LrX.6351* .6283* .6126* .6)66* .5188* .5490*
54 V5 FlEACNKA .6375* .7432* .7718* .5856* .4853* .5085*
55 DJ DIST LINK .5160* .5178* .',147* .4481* .3632* .3924*

*-56 D5 M.ED LMN .4622* .4684* .4522* .4880* .3898* .4224*
57 D5 PFX LINK .4203* .4058* .3998* .4555* .3736* .3860*
58 HAND L1IT DIG .9030* .9017* .8463* .8235k *6843* .7118*
59 flAND WLGM IdEAS .7688* .7585* .7111* .8835* .7005* *7455*
60 HAND Cfl.Z9MENCE .4604* .4127* .3514* .5320* .4431* *4775*
61 PALM ]LENGTH *944Q* .9410* .8677* .7510* .6393* .6637*
62 HAND BREA11IE DIG .2158* .1668* .1156 .3380* .2773* .2880*
63 HAND EPEADIH IdEAS *4595* .4142* *3579* .5224* .4369* .4638*
64 WRIST BREAMfI .1228 .0791 .0374 *30Q4* .2434* .2631*
65 WRIST CInalMFRF2VCE .4415* .3844* .3140* .5013* .4193* .4541*
66 WRIST-C OF GRIP .4183* .4260* .4000* .4711* .3842* .6051*
67 WRIST-INDEX FINGER .7632* .7310* .6795* .8608* .6962* .7428*
68 WRIST-'l-IUM LENGTH .6830* .6561* .6260* .7721* .6322* .7056*
69 CPYI= 1 HtEIGHT .7230* .6451* .5685* .5845* .5058* .5709*
70 CFD1'Q 2 HEIGIr .9316* .8483* *7453* .6392* .6657*
71 CFIC 3 HEIGHT .9316* -- .9324* .7309* .6239* .6546*
72 CV)DIC 4 HIGHIT .8483* .9324* -- .6860* .5860* .6148*
73 FOREARM-HAND LENGTH *7453* .7309* .6860* -- .9531* .9509*
74 EI"-IWRIS~r ILENGTH .6392* .6239* .5860* .9531* .9675*
75 ELBOW-C OF GRIP .6657* .6546* .6148* .9509* .9675* - -

76 RADIAIE-SIYLOON .6185* .6122* .5803* .9069* .9215* .8965*
77 FOREARM CI FLEXD *3394* .2998* .2427* .4021* .3502* .3842*
78 BICEPS CILRC FLEXED .2723* .2464* .1967* .3187* .2771* .3069*
79 ARM4 LEG11 .6755* .6601* .6182* .8955* .8533* .8, 34*
80 SHOU~LDER-ELBOW1 TJI .5508* .5296* .4871* .7736* .7672* .7513*
81 ACRCMION-RADIAI.E LTf *5483* .5265* .4820* .7719* .7693* .7510*
82 THUMBTIP REAa-i .6244* .5969* .5520* .8693* .8368* .8326*
83 WRIST WAIL IENGM .5796* .5530* .5100* .8309* .8207* .8035*
84 WRIST WAIjL T EX .5629* .5383* .5022* .8224* .8158* .7947*

~~. ~ Jl~54"14US* A5220* .- 7 A -4u* .70* 70*

86 WEIGU .3829* .3352* .2629* .4901* .4459* .4700*
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TABLE 7.

CORRMATION ICIELIC I'S FUR MAIES
(Continued)

(76) (77) (78) (79) (80) (81)

1 Dl LENM11 .4844* .2226* .1558* .5694* .4744* .4696*
2 Dl HEIGHT .4962* .3066* .2164* .550'7* .4747* .4746*
3 Dl TIP TO0 WRIST .5135* .2528* .1899* .5246* .4161* .4106*
4 Dl IP BREAD11 .3184* .4695* *3795* .2968* .2386* .2674*
6 DI LINK .4627* .2625* .2003* .5341* .4397* .4323*
7 Dl M~ACARPAI. LINK .3470* .1689* .1333 .3295* .2474* .2408*
8 Dl PRO~X LINK .3464k .1325 .0632 .3829* .3281* .3314*
9 Dl DIST LIMK .3619* .2268* *1949* .4037* .3300* .3258*
10 02 LENGTH1 .5415* .3034* .2344* .6201* .5207* .5158*
11 D2 HEIGHT' .6354* .3699* .2879* .7151* .6016* .5994*
12 D2 TIP TO0 WRIST .6449* *3397* .2627* .7198* *5943* .5895*

13 02 PIP BREA1f1H .1006 *3084* .2947* .1597* .1757* .1744*
15 D2 DIP BPYEADI .0617 .2855* .2641* .1360* .1497* .1415*
17 02 IN4K .5442* .2794* .2138* .6259* .5108* .5064*
18 D2 NLTACARPPM ILTNK *543Q* .2965* .2326* .5789* .4867* .4833*
19 D2 DIST LINK .3212* .2087* .1640* .3907* .3344* .3341*
20 02 MMD LINK .4503* .2366* .1814* .4656* .3695* .3582*
21 D2 ,DX LINK .3369* .1659* .1232 .4012* .3048* .3062*
22 D3 LENGIII .5815* .3186* .2410* .6511* .5384* .5333J*
23 03 HEIGHT ~ .6707* *3597* .2818* .7442* .6092* .6039*
24 03 TIP TOD WRIST .6708* .3580* .2807* .7453* .6093* .6043*
25 03 PIP BR.EADT[I .1699* .3822* .3521* .2358* .2219* .2176*
27 D3 DIP EPEADII{ .0887 .3'51* .3304* .1521* .1501* .1479*
29 03 I~NK .5291* .2937* .2404* .6133* .5240* .5210*
30 03 MorAcARPA~LIaNK .5367* .2732* .2025* .5667* .4369* .4318*
31 D3 DIST LINK .3478* .2242* .1780* .4036* .3401* .3327*
32 03 NEDl LINK .5143* .2438* .1944* .5254* .3983* .3912*
33 03 PROX LINK .2838* .1520* .1345 .3617* .3270* .3339*
34 04 114GIH .5695* .3105* .2304* .6276* .5221* .5134*
35 04 HEIa-Ir .6464* .3106* .2372* .7Q9J,* .5740* .5670*
36 04 TIP To WRIST .6717* *3537* .2770* *7334* .5921* .5872*
37 D4 PIP RPF.AfT¶-TY a421* 43396* 3054* .2099* 10* .1826*
39 D4 DIP FIEAD1I- .0655 .2725* .2601* .1218 .067 .1017

41 04 TANK .51-Y33* .3199* .2552* .6373* .5j94* .5363*
42 04 NErACAPPAL LINK .5717* .2698* .2060* .5893* .4473* .4421*
43 D4 DIST INIK .3388* .1989* .1457* .3884* .3169* .3066*
44 D4 NED LINK .5196* .2237* .1804* .5377* .4149* .4128*
45 D4 FIRJX LINK .3533* .2493* .2082* .4426* .4136* .4150*
46 D5 MnGfl *4454* .2745* .2057* .5194* .4289* .4208*
47 D5 NEIGli' .57-A1* .2429* .1800* .6296* ..5064* .4984*
48 1 T TIP TO wrUr .,71011* .3008* .2351* .~1* .5222* .5192*
49 D5 PIT. DREAIIIM .1108 .3477* *3345* .17* .1705* .1632*
51 D5 DIP EREADTH~ .0612 .3378* .3326* .1299 -F06 .1198
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TABL.E 7.

(flPMEATION I0MCIENI¾S MR MAILS

* I (Continued)

(76) (77) (78) (79) (80) (81)

*I53 D)5 INIK .4923* .2919* .2260* .5787* .4800* .4760*
54 D)5 MN=CARPAL LINK .5085* .2014* *1595* .5216* .3761* .3753*
55 D65 DI1ST LINK *3353* .2022* *1463* .3940* .3298* .3222*
56 D)5 NED LINK .3887* .1997* .1567* .4094* .3032* .2954*
57 D)5 PROX IMK .3489* .2217* .1757* *4434* .3881.* .3889*
58 MOND W-11M DIG .6707* .3597* .2818* .7442* .6092* ,6039*
59 HAND 10111 MEAS .7129* .4065* .3229* .7916* .6371* .6299*
60 HJAND ClRCLVMMECTE .4346* .6611* .5372* .4667* .4480* .4313*
61 PALM LEN GI1{ .6252* .3281* .2670* .6898* .5571* .5532*
62 HAND 1IFEADI11 DIG .2362* .3694* .3382* .3153* .2921* .2830*
63 HAND EPEADI11 MEAS *4375* .5870* .4669* .4618* .4354* .4178*
64 WRIST ~EPY-AM .2065* .3324* .2976* .2932* *3054* .2884*
G'5 WREST C =%lJMFIVCE .3984* .7009* *5994* .4612A *4759* .4598*
66 WRIST-C OF GRIP .3721* .3003* .2480* .3927* .3277* .3197*
67 WRIST-INDEX FINGER .6896* .3787* .2933* .7692* .6334* .6274*
68 WRIST-'IHUMB LENGTH .6205* *3537* .2556* .6863* .5713* .5663*
69 CI~i 1 HE~IGHT .4786* *3547* .2829* .5203* .4547* .4539*
70 CYIM-1 2 HEIGHTI .6185* *3394* .2728* *6755* .5508* .5483*
71 CROMI 3 HEIGHTI .6122* .2998* .2464* .6601* .5296* .5265*
72 MICHY~I 4 HEIGHT .5803* .2427* .1967* .6182* .4871* .4820*
73 FUREA1R4-HA.ND ILENGTH .9069* .4021* .3187* .8955* .7736* .7719*
74 EL"~-WRTSr LENGTH .9215* .3502* .2771* .8533* .7672,* .7693*
75 EL"J-C OF' GRIP .8965* .3842* .3069* .8434k .7513* .7510*
76 RADIALE-SrYLOxN .3328* .2562* .8602* .7556* .7510*
77 FnREAIF4 Mý F~lk~n .3328* .8537* .3276* .3308* .3251*
78 BICEPS CMC FiUY'X .2562* .8537* --- .2268* .2190* .2267*
79 ARM4 LF21niU .8602* .3276* .2268* ---- .8786* .8776*
80 SHOIhDER-ELBOW WI.l .7556* .3308* .2190* .8786* - .9780*
81 ACRCHION-RADIALE lIT .7510* .3251* .2267* .8776* .9780*
82 MkU='P REACHI .8315* .3876* .2996* .8791*, .8449* .8371*
83 WRIST WAIL LEN=I~ .8152* .37'70* .2958* .8564* .8391k .8318*
84 W.MR KA7T.L. 10- EX .8204* .344*k .2 52-7* 8432* .391* -. 1.

85 STATURE .6880* .3289* .2214* .8012* .8281* .8111*

86 WEXG-EI .4249* .7631.* .7704* .4784* .5133* .5184*
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TABLE 7.

COFRMATION OEFICflEMIS PCM HM1~

(82) (83) (84) (85) (86)

1 Dl LENGTHj .5455* .4799* .4513* .4610* .2621*
*2 DI HEIGHT .5565* .4917* .4681* .4891* .3419*

3 Dl TIP MI WRIST .5244* .4694* .441.6* .3865* .2516*
4 Dl IP EREAMffl .3541* .3318* .3311* .3207* .4411*
6 Dl 1LINK .5327* .4715* .4388* .4397* .2987*
7 Dl FMTACARPAL INflK .3324* .2998* .2674* .2129* .1395*
8 DI. 1RX LINK .3646* .3214* .3424* .3288* .1799*
9 Dl DIST IMUK .4164* .3724* .3437* .3243* .2476*

10 1)2 LDMGfl .5996* .5366* .5158* .5249* .3593*11 D)2 HEIGEU' .6778* .6214* .6010* .6092* .4306*
12 D)2 TIP TO0 WRIST .6763* .6187* .5955* .5956* .3913*
13 02 PIP EREADI1{ .1964* .1863* .1517* .2249* .3797*
15 D2 DIP ERAJ~fl{ .1546* .1537* .1206 .2007* .334Q*
17 D)2 LINK .5880* *5354* .5159* .5104* .3245*
18 D)2 F,%TACARPAL LINK *5443* .5016* .4817* .4902* .3378*

*1.9 D2 DI1ST LINK .3707* .3257* .3105* .3282* .239b*
20 D)2 ME)l LINK .4479* .4012* .3937* .3522* .2283*
21 D2, PRX LINK *3584* .3351* .3119* .3137* .1931*
22 1)3 LENGTH .6233* .5699* .5464* .5342* .3476*
23 03 HEI(XIT .6941* .6404* .6130* .6048* .4008*
24 M3 TIP TO WRIST .6925* .6389* .6126* .6051* .3985*
25 D3 PIP BR~EADTHl .2545* .2435* .2143* .2744* .4356*
27 D)3 DIP BREADTHI .1710* .171.0* .1279 .1894* .3663*
29 03 LIN .5890* .539'7* .5101* .5263* .3545*
30 D3 METACARPAL LINK .5041* .4694* .4588* .4268* .2720*
31 D3 DI1ST LINK .3861* .3481* .3393* .3478* .2214*
32 D)3 MED LINK .4772* .4330* .4248* .3614* .2116*
33 D)3 P1R)X LINK ..3640* .3386* .30'73* .3376* .2474*
34 04 LENGTH1 .6037* .5515* .5269* .5043* .3310*
35 1)4 HEIGUl .6540* .6013* .5781* .5589* .3401*
36 041 TIP T10 WRIST .6806* .6273* .6040* .5777* .3211*
37 1)4 PIP BPJEADflI .2401* .2320* .1885* .2369* .3749*
39 M) DIP 1RF.A1YIH .1425* .1359* .0977 .1642* .3068*
41 1)4 LaINK .6081* .5577* .5255* .531.8* .3722*
42 L-4 DMIACAIRPAL LINK .52'78* .4897* .4847* .4301.* .2591.*
43 1)A DIST LIDIK .3615* .3277* .3224* .3085* .1888*
44 1)4 MED LIMK *5Q40* .4657* .4467* .3736* .2144*
45 04 P1R)X LINK .4372* .4024* .3669* .4284* .3489*
46 D)5 LENGTHI .5088* .4546* .4:351.* .4334* .3055*
47 D)5 I-WIGf .5788* .5256* .5068* .490*7* .2660*
48 D95 TIP To WVRIST .6238A .5693* .5492* .5099* .3234*
49 U53 PIP EPEADrIH .1.947* .189).* .154'7* .1895* .3855k
51 D)5 DIP 141EAFJII .1.549* .1494* .1053 .1.636* .3619*
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TABLE 7.

flRRLATON ODEEF1CIUNIS I-OR BAIES

(Continued)

(82) (83) (84) (85) (86)

*53 Db LflM .5573* .5039* .4738* *4755* .3379*
54 D5 ME.TACARPAL LIM~I .4652* .4292* .4264* .3603* .1925*
55 D.5 DILST LLNK .3789* .3379* .3281* .3464* .2243*

*56 D5 MED ILIN .3995* .3529* .3299* .2889* .1861*
57 D5 PROX LINK .4219* .3867* .3562* .3800* .2906*
58 HAND 10Th DIG .6941* .6404* .6130* .6048* .4008*
59 HA.ND TffI= MEAS .7555* .6896* .6771* .6512* .4659*
60 HAND CIIMF C~E *4999* .4706* .4671* .4890* .6115*
61 PALM LENGI1I .6262* .5828* .5557* .5528* .3732*
62 HAND EPEADIHi DIG .3197* .3007* .2648* .3310* .4104*

*63 HAND ~EPADMl MiEAS .4836* .4550* .4556* .4806* .5520*
*64 WRIST EPEADfl1 .3089* .2915* .2777* .3369* .4266*

65 WRIST CIRCXJMF~~CE .4970* .4695* .4627* .5236* .7410*
66 WRISTl-C OF GRIP .4054* .3496* .3331* .3301* .3125*
67 WRIdST-INDFX FINGE .7458* .6730* .6661* .6583* .4603*
68 WRIST-'ILMB LEUMT .6919* .5984* .5918* .5986* .4168*
69 CRUIK2[ 1 BEIGfl .5310* .4812* .4508* .4512* .3702*
70 Md1'ý 2 HEIGII . 6244-A, .5796* .5629* .54'78* . 3829*
71 CYI~i 3 HEIC1I' .5969* .5530* .5383* .5220* .3352*
72 CrIrI 4 HEIMT .5520* .5100* .5022* .4640* .2629*
73 FIOREAIR4-H-AND IENGIIV1i .693* .81309* .81224* .7420* .4901*
74 EUkJ-WRIST UEW.Gfl .8368* .8207* .8158* .- 1l01* *4459*
75 ELI" -C OF GRIP .8326* .8035* .7947* .7028* .4700*
76 RADTAIE-SlYLION .8315* .8152* .8204* .6880* .4249*
77 FOREAM C)PC FUMID .3876* .3770* .3494* .3289* .7631*
78 BI(MTS CJIRC FEXED .2996* .2958* .2527* .2214* *7704*
79 AR4 UllII .8791* .8564* .8432* .8012* .4784*
80 SHOUTLER-Fff-DJ LG1IIH .8449* .8391* .8291* .8281* .5133*
81 AMMOflN-RADIALE IT .8371* .8318* .8201* .8111* .5184*
82 ThMUT~IIP REACH-- .98149* .9131,* .7770* .5401*
83 WRIST WALL LENGMI .9849* -- .9133* .7609* .5305*
84 WRIST MAIL IT EX .9131* .9133* .7550* .5091*
85 STNAMhE ./77'7* .7b09* .7550* --- .5614*K86 WL7ITI .5401* .53Q5* .5091* .5614*
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TABLE 8.

CO~RREL.ATION1 CFICTIF1M' FOR YEMIES

(1) (2) (3) (4) (6) (7)

*1 Dl tflNGIH -- .6290* .6528* .2166,A .7694* .3676*
2 D1. BEIGHr .6290* --- *4449* .2900* .6435* .2429*

*3 Dl TIP TOD WRIST .6528* .4449* -. 3184* .7275* *9QQ7*
4 Dl IP EPEADJH .2166* .2900* .3184* -- .2986* .2453*
6 Dl LTNK .7694* .6435* .7275* .2986* -- .5221.*
7 Dl METACARPAL LINK .3676* .2429* .9QQ7* .2453* .5221*

8 Dl PROX LENK .5527* .3706* .3820* .12.92* .4071* .0399
9 Dl DIST LINK .6443* .4682* .5607* .3008* .6396* .3187*
10 D2 MIGTIOH .7182* .5894* .6108* .2931* .6903* .3828*
11 D2 HEIc~r .7403* .7862* .6524* .3551* .7514* .4430*
12 D2 TIP TO WRIST .7568* .6817* .7431* *3475* .7787* .5452*

*13 D2 PIP BREAIflH .2520* .2189* .2527* .4092* .3001* .1666*
15 D2 DIP BREA1YIE .2440* .1713* .2315* .4255* .2869* .1567*
17 D2 LINK .6622* .5477* .6018* .3025* .6704* .4174*
18 D2 NETACARPAL LINK .5743* .5817* .6172* .2659* .6055* .4923*
19 D2 DIST LLINK .5308* .4276* .4600* .2755* *5093* .2693*
20 D2 NED LINK .55Q3* .5010* .5108* .2591* .5469* *3557*

* 21 D2 PROX LINK .3776* .2919* .3991* .2102* .4105* .3005*
I'22 D3 IlYC.1H .6906* .5981* .6157* *3075* .6877* 4109*

23 03 HEIGI-r .7406* .6871* .7201* .3596* .'7622* .5273*
24 D3 TIP TOD WRIST .7421* .6882* .7189* .3624* .7602* .5260*
25 03 PIP IREAMHI .3142* .2345* .3487* .4248* .3840* .2710*
27 03 DIP BREALTII .2484* .1651* .2897* .4560* .3201* .2267*
29 D3 LINK .6671* .5813* .6202* .3194* .6793* .4329*
30 03 METACARPAL IaNK .5504* .5530* .5629* .2761* .5686* .4357*

* 31 03 DIST LINK .5307* .4397* *4737* .2889* .5246* .3001*
32 03 MED LINK .5209* .5154* .4872* .2459* .5088* *3495*
33 03 PRO LINK .38694- .2943* .3641* .1795* .4137* .2500*
34 04 ING'IH .6661* .5844* .5893* .3098* .6714* .3888*
35 D4 HEIGHTI .7212* .5895* .7268* .3432* .741.0* .5436*
36 04 TIP TOD WRIST .7262* .6758* .6950* .3539* .7409* .5038*
37 04 PIP BREADTHI .3317* .2464* .3460* .3959k .3860* .2627*
39 PA DIP BREADTH .2356* .1444* .2513* .4020* .2866* .1882*
41 D4 LINK .6808* *5947* .6206* .33YYq* .6965* .4278*
42 D4 METACARPAL LINK .5752* .5782* .5846* .2735* .5847* .4482*
43 D4 DIST LINK .5026* .4231* .4164* .2909* .4915* .2544*
44 D4 MED IN4K .5280* .4763* .5120* .21.72* .5193* .3797*
45 D4 IMX LINK .4623* .3971* .4155* .2414* *4959* .2775*

46 05 I114CM .6187* *4997* .5284* .2687* .6057* .3328*
47 D5 HEIGHT .6711* *4799* .6922* .2986* .6843* .5234k
48 D5 TIP '10 WRIST .6779* .6260k .6489* .3176* .6959* .4657*

49 1D5 PIP BREAURI .2427* .1912* .2961h .4231* .3057* .2440*
51 D)5 DIP L1~EAUI1H .1738* .i147 .2259* .4036* .2422* .1.826*

*p •5 .05 (2-tailed, experimrEnta1)
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TABLE 8.

ClOXWREATIN COEFFICIINIS FOR 1?E2@LE

(1) (2) (3) (4) (6) (7)

53 D5 LIN~K .641L3* .5442* .5689* .3023* .6549* .3789*
54 D5 MM)CARPAL lXNK .5055* .5107* .5251* .2351* .5219* .4036*
55 D5 DIST LINK .4828* .3813* *4059* .2613* .4702* .2483*
56 D5 MEfl LINK .4623* .4162* .4459* .1936* *46iJ7* .3167*
57 05 PROX LINK .4770* .4056* .4257* .2249* .5044* .2904*
58 HAND WIH DIG .7406* .6871* .7201* .3596* .7622* .5273*
59 HAND LG'fl IEAS .7014* .6747* .6667* .4323* .7198* .4769*
60 HAND CIRCCMTRERNE .4081* .4043* .4474* .5847* .4930* .3304*
61 PALIM LENIH{ .6572* .6492* .6855* .3446* .6940* .5368*
6 2 HAND M.EAMI DIG .4366* .3347* *4979* .4086* .5443* .3937*
63 LAND EREAOI1I lEAS .3969* *3904* .4489* .5903* .4880* .3383*
64 WRIST ~EFDIAi .31.78* .2282* .3123* .2962* .4035* .2288*
65 WRIST CntCUMF~EREC .3740* .3763* .3961* .5285* .4576* .2877*
66 WRIST-C! OF GRIP .2610* .3699* .4131* .2920* *3754* .3740*
67 WRIqST-IND= KENGE .7175* .6806* .6760* .3940* .7344* .4771*
68 WRIST-THIUMB LENM"CH .7312* .7104* .7163* .4030* .7550* .5176*
69 Cl1=Ii1 HE-IQUf .5Q43* .7744* .6607* .3569* .5960* .5608*
70 CFD(CH 2 HEIG~T .6578* .6940* .6824* .3460* .7043* .5225*
71 CRTOai 3 HEIGT .6618* .5941* .6860* .3251* .6821* .5243*
72 C1TOra-I 4 HEI~ff .6196* .4917* .6727* .3029* .6468* .5238*
73 FOREARM-HP1ND ]11GIH .6750* .6397* .6552* .3648* .6878* .4676*
74 El"-WRIST ILIC1fi .5816k .5449* .5735* .2997* .5894* .4085*
75 ELBAM-C 017 GRI .5799* .5778* .6146* .3421* .61.82* .4597*
76 RADIALE-ST1YLLE0N .5931* *5553* *5744* .3154* .5877* .4049*

77 10REAI04 CIRC FLEXE .2107* .2278* .2505* .4444* .2921* .1826*
78 BICEPS C-TRC FLEUDý,D .0974 .1211* .1347* .3142* .1774* .0911
79 ARM4 ULFN= .6155* .5907* .5893* *34*73* .6298* .4118*
80 SH0iUIflER-ELBOW JfiII .5273* .4775* .5046* .2708* .5406* .3587*
81 Aan~l0N-RADAIAE, LT' .543* .4785* .4821.* .2563* .5162* .3394*
82 THUMMPP REAQI .6102* .5836* .5851* .3506* .6305* .4127*
83 WRIST WALL LEI(7II .5453* .5191* .5233k .32,11* .564'7* .3684*
84 WRIST WALL D-T EX .4963.* .5000* .4819* .3345* .5239* .3319*
n 5 STA~' ~ .5034* .4764* .4683* .27I42* .5572* .3312*
86 WFld-IT .2562* .2783* .2716* .3739* .3429* .1852*
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TABLE 8.

COMTO COMrnCIMMI' FUOR FEM4TES

(Continuedi)

1 DI 1114M .5527* .6443* .7182* .7403* .7568* .2520*
2 Dl. HEIGU ~ .3706* .4682* .5894* .7862* .6817* .2189*
3 Dl TIP T1O WRIST .3820* .5607* .6108* .6524* .7431* .2527*
4 Dl IP ~EPIDI1 .1192* .3008* .2931* .3551* .3475* .4092*
6 Dl LIK.4071* .6396* .6903* .7514* .7787* .3001*

7 Dl MIEACAIRPAL LINK .0399 .3187* .3828* .4430* .5452* .1666*
8 DI F1n)X LINK -- .0869 .4286* .4091* .4366* .0949
9 DI DIST LINK .0869 --- .5952* *5945* *5947* .3192*

10 D2 lENGTH .4286* .5952* ---- .8509* .8690* .2761*

11 02 IMIGI1' .4091* *5945* .8509* -. 9438* .3302*
12 D2 TIP TO0 WRIST .4366* *5947* .8690* .9438* -- .3107*

13 D2 PIP DREAIH .0949 .3192* .2761* .3302* .3107*
15 D)2 DIP EREADI11 .0716 .2987* .,2649* .2832* .2737* .5835*

17 02 LINK .3954*A .5309* .8241* *7973* .8713* .2580*

18 02 Mb'iACARPAL LINK .3138* .4376* .5759* .7538* .7640* .2541*
.1 19 D2 DIST LINK .2371* .6031* .6925* .6183* .6162* .2691*

20 D2 MED LINK .3728* .3781* .6859* .6400* .6709* .1508*

21 D2 PROX LINK .2621* .2647* .4175* .4669* .5648* .1576*

22 D3 LENGIH .4126* .5503* .8789* .8317* .8432* .2511*
23 D3 HEIGIT .4175* .5858* .8259* .9382* .9525* .3056*

24 D3 TIP TOD WRIST ,4172* .5856* .8248* *9377* .9531* .3048*

* 25 D)3 PIP BREADI .1124 .3441.* .3058* .3646* .3488* .6689*

27 D3 DIP EREADI1{ .0796 .2975* .2226* .2761* .2'723* .6124*

29 D3 LINK .3837* .5375* .8018* .8094* .8220* .2352*

30 D)3 MEACARPAL LjINK .2996* .4218* .5429* *7337* .7466* .2703*

31 D3 DIST LIN .2133* .5921* .6520* .6052* .6042* .2457*

32 03 MMD LINK .3662* .3190* .6336* .6389* .6515* .1074

33 03 IROX LINK .2529* .2950* .4514* .4'796* .4928* .1736*

34 04 LEN=T .4006* *5333* .8100* .7930* .7921* .2446*

35 04 HEIGHP .4178* .5627* .7884* .8630* .9213* .2708*

36 04 TIP TIO WRIST .4093* .5'724* .7841* .9113* *909Q* .2941*

37 D4 PIP EFEAMYl .1113 *3597* .3291* .3856* .3678* .5737*

39 04 DIP BREADTH~ .0584 .2948* .2071* .2549* .2440* .5282*

41 N4 LINK .3818* .5558* .8000* .8222* .8239* .2674*
42 D4 MEACARPAL LiNK .3263'* .4323* .5495* .7572* .7511* .2421*

43 D4 D01S LINK .2028* .5297* .5895* .5639* .5569* .2393*

44 D4 MED LINK .3518* .3382* .6098* .6289* .6471* .1061

45 04 PRX LINK .2777* .3718* .5481* .5831* .5750* .2296*

46 D5 LNC1GH .3735* .5060* .7364* .6914* .6992* .2223*
47 D)5 H1EIGH .3918* .5263* .7265* .75Q5* .8472* .2167*

48 M 1)TP 'TO WRIST .3895* .5396* .7119* .8386* .8291* .2645*

49 D)5 PIP BMW=Yfl .0826 .2670* .2465* .3046* .2902* .5520*
51- M5 DIP EREAD1Ym .0316 .2507* .1.944* .210,1* .2073* .5022*
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TAWALE 8.

00rRKL=T0N CIDEFFICI.ENTS FOR FEVP1S

(Continued)

53 D5 LINK .3600* .5356* .7507* .7454* .7504* .2482*
54 D5 METACARPAL LINK .2982* .3794* .4601* .6691* .6493* .1991*
55 D5 DIST' LINK .1887* .5259* .5619* .5159* .5192* .2330*
56 D55 NED LlNK .3372* .2986* .5280* .5368* .5529* .1218k
57 D5 PM~X LIM( .2'708* .3795* .5645* .5852* .5780* .2042*
58 HAND IGMl DIG .4175* .5858* .8259* .9382* .9525* .3056*
59 HAND =th NEAS .4133* .5433* .7662* .8862* .8841* .3212*
60 HAND CIRCUNFERENC~E .2131.* .4102* .5300* .6001* .5788* .4845*
61 PAIM ILENGTH1 .3514* .5115* .6325* .8693* .8341* .3012*
62 HAND BREAU1'H DIG .1966* .4296* .4549* *5331.* .5320* .5971-
63 HAND 1PEAMflI MEAS .2074* .3996* .5315* .5956* .5816* .4539,ý
64 WRIST H7EADIH .1709* .2657* .2714* .3411* .3249* .4717*

*65 WRIST CIRC~UMFERENCE .1990* .3649* .4389* .5382* .52.58* *4745*
66 WRIS"T-C OF GRIP .1539* .2307* .3129* .3922* .4146* .1401*
K67 WREST-INDEXC FINGER *43Q9* .5554* .8110* .9054* .9151* .3155*
68 WRIST-ThHUMB LE14G'i1 .4589* .5512* .7037* .8044* .8161* .2612*
69 QVOCHI{ 1H1EIGHTI .2705* .4478* .5299* .'7052* .6681* .2552*
70 CF0n'ai 2 HIGHT. .3286* .5678k .6472* .8897* .8872* .2987*

*71 GDIUI~Q 3 HEIGHT' .3532* .5472* .6449* .8254* .8580* .2756*
72 CRM'a 4 HEIGHTr .3274* .5310* .61.64* .7476* .8125* .2458*
73 FOREARM-HAND tk1,U11 .4273* .5124* .7125* .8212* .8431* .2588*
74 ELIJ-WRIST ILENIH .3875* .4347* .5977* .6869* .7214* .1901*
75 ELDOW-C Or GRIP .3809* .4432* .6082* .7080* .7443* .2046*
76 RADIAI.E-ST1YLI0H .3907* *4445* .5930* .6917* .7257* .1.880*
77 FOREARM CIRC FLEXED .1225* .2327* .2570* .3249* .3046* .3819*
78 BICEPS CIRrC FLMXD .0841 .1240* .1480* .1790* .1600* .3108*

*79 AIZM T~LEN=i .3935* .4752* .6457* .7548* .7733* .2449*
80 811 OLDER-LtaA" LGTH .3343* .3924* .5375* .6268* .6442* .2360*
81 ACRU4I0N-RADIALE III' *3330* .3686* .5233* .6118* .6298* .2252*
82 YurIUMTI REA~li .3882* .4638* ~6280* .7283* *7437* .2503*
83 WRIST 1MLL LLi1GHi .3472* .4169* .5703* .6624* .6784* .2312*

8.T~P~SI .r _.j' 1. 3422* .. I 61-3 . 6594 195
8 5 ST TIURE, .2926* .3900* .V5 8 .6396* .6412* .2436*
86 WEIGHT .1682* .2479* .3284-A .3903* .3693* .368 k
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TABME 8.

CORREIMOIN CO 'cILENTS FOR MML&
(Continued)

(15) (17) (18) (19) (20) (21)

*1 Dl LENGMl .2440* .6622* .5743* .5308* .5503* .3776*
2 Dl HEIGHTI .1713* *5477* .5817* .4276* .5010* .2919*

3 Dl TIP TiO WRIST .2315* .6098* .6172* .4600* .5108* .3991*
4 Dl IP BREAUMl .4255* .3025* .2659* .2755* .2591* .21-02*
6 DI LINK .2869* .6704* .6055* .5093k .5469* .4105*

I MEMACARPAL IUNK .1567* .4174* .4923* .2693* .3557* .3005*
8 Dl PROX LINK .0716 *3954* .3138* .2371* .3728* .2621*

9 Dl DIST INIK .2987* ~5309* .4376* .6031* .3781* .2647*

10 D2 LENGM .2649* .8241* .5759* .6925* .6859* .4175*

*11 D2 LIEIG~irg .2832* *7973* .7538* .6183* .6400* .4669*
1.2D2TI 'D RIST .7* .81* .7640* .6162* .6709* .5643*

13 D2 PIP BPYADI1I .5835* .2580* .2541* .2691* .1508* .1576*

*15 D2 DIP BREADTH --- .2317* .2180* .2671* .1497* .1401*

17 D2 LINK .2317* --- .3490* .6130* .6265* .7849*

18 D2 DM~rCARPAIL LINK .2180* .3490* .3706* .4574* .0467

19 D2 DIST LINK .2671* .6130* .3706* -- .2200* .2655*

20 D2 MED LINK .1497* .6265* *4574* .2200* .3222*

21 D2 M)X ILMN .1401* .7849* .0467 .2655* .3222*
22 D3 IENGIII .2223* .7716* .5956* .6031* .6379* .4073*

23 D3 MEZc~?r .2604* .7950* .7'736* .5890* .6419* .4764*

24 D3 TIP TO0 MIST .2619* .7942* .7'757* .5857* .6409* .4756*

25 D3 PIP BREAJJII1 .5810* .2837* .2930* .268'7* .1564* .1905*

27 D3 DIP BRE.AU1 .6798* .2145* .2380* .2302* .1420* .1469*

29 D3 LINK .2241* *7575* .5737* .5637* .6164* .4413k

30 D3 ME~TACA~RPAL LINK .2072* *5395* .7163* .3920* .4295* .3370*

31 D3 DIST LINK ..2475* .5731* .4002* .7588* .3348* .2338k,

32 D3 NED LI.NK .0943 *5777* .4844* .3085* .6835* .3054*

33 D3 PRX LINE .1662k .4629* .3324* .2554* .3132* .3668*

34 D4 LENGTHf .2061* .7236* .5611* .5587* .6086* .3815*

'Tl D4 HEIGHT~ .2300* .7625* .7567* .5598* .6218* .4522*

*36 D4 TIP 10 WikisT .2533* *7458* .7551* .5682* .6161* .4315*

37 D4 PIP BREADTH .5426* .2901* .3208* .2963* .2095* .1609*

39 D)4 DIP MRADII .5787* .2138* .1850* .2163* .1287* .1486*

41 D4 LINK .2473* .7523* .5842* *57Q7* .6095* .4278*

42 D4 MFWACARPAL LINK .1898* .5321* .7346* .4081* .4528* .3161*

43 D4 DIST LINK .2382* .5232* .3755* .6693* .3202* .2042*

44 D4 MED LINK .0865 .5706* .4854* .3108* .6402* .3064*

45 P4 PIMX LINK .2041* .5352* .3943* .3371* .3586* .3864*

46 D.5 TIGfli .2095* .6509* .4794* .5050* .5820* .3234*

47 D5 1-EIQ-T .1863* .7031* .6934* .5102* .5930* .4099*

48 M) TIlP TO WRIT"T .2399* .6731* .6983* .5071* .59.,. 1* .3792*

49 LY) PIP i3TEAU11 .4999* .2230* .2610* .2430* .1640* .1262*
j. D511'IPFAIJIII .5467* .1666* .1767* .1776* .1165 .1272*



TABIE 8.

00MU~IATI0N CIEMFM=~T MOR FEMLES

(Continued)

(15) (17) (18) (19) (20) (21)

53 D5IJ1JK .2486* .7008* .511.6* .5317* .5958* .38C-?*
54 D,5 NMPCARPAL LLW1 .1590* .4432* .6571* .3306* .4098* .2575*
55 D5 DIST UW ~ .2307* .4896* .3478* .6284* .3281* .1587*
56 Di5 NED IMK .1148 .4953* .4045* .2491* .5637* .2819*
57 D5 PRO Lfl4K .1992* .5476* .3838* .3307* .4257* .3712*
58 HAND fL-{ DIG .2604* *795Q* .7736* .5890* .6419* .4764*
59 HAND LGTH I4EAS .2691* .7402* .7151* .5091* .6274* .4668*
60 HAND CERJMIRENCJE .4423* .4562* *5Q54* .3794k .3877* .2569*
61 PAIM LLIC-1 .2520* b6763* .7991* .4717* .5298* .4550*
62 HAND BPEADIH DIG .5560* .4119* *4743* .3251* .3217* .2593*
63 HAND ~EXADI1{ MEAS .4168* .4661* .4977* .3768* .3810* .2673*
64 WRIST BREAMfl .4310* .2692* .2660,k .1702* .1908* .2100*
65 WRIST CflRJMFERNCE .3926* ..4312* .4180* .3264* .3327* ,2957*
66 WPISI'-C! OF GFIP .1178 .34Q7* .35691t .2092* .30)44* *9374*
67 WRISTI-NDEX Fl-E .2710* .7864* .71,35* *535Q* .64(32*, .5038*
68 WRISr-THUMB IEN'IH .2334* .6965* .6426* .4850* .5893* .44,-)9,*

*69 CFDICH 1 HEIGHT? .2103* .5:142* .59;98* .4452* .4616* .2841.*
70 CWICH 2 HEIGfT .2372* .6963* .778'7* .5364* .5285ý .4459*
71 CRTC 3 HEIGHr .2291* .6591* .7719* .5281* .t5206* .3928*
72 M ItX 4 HEICIN .1939* .6179* *7390* .4979* .4903* .3627)c
73 FOREA1M-HAND IENUfl .1980* .6997* .6899A, .4'748* .5865* .451.1*

*74 ELBO-WRIST IENG11f .1308* -.5947* *5957* .3992* .4940Qk .3899*
75 E~M- OF GRIP .14671t .6105* .6186* .4063* .5153* .4059*
76 RADIATE-SI'MLIN .1291* .6010* .5956* .3921* .4985* .4039w

*77 FORU\FM C'IR FkMXED .3311* .2663* .2315Ar .1981* .22842* .91
*78 BTCIM C[13Z YfEXEA) .2753* .1514* .1064 .1019 .1380* .1413*

K79 AIN4 IOl¶i .1915* .6-494* G6227* .4218* .5161* .4331*
80 SHOJ1DLVEUMcYV I.GM .1652* .5421* .51/14* .3471* .4213* .3605*
81 ACjKtjff0N--RADlIA U.' .1521* .5328* .5020* .3368* .4099* *3574*
82 THU!.BIlP REACH .1797* .6351* .5851* .4293* .5024* .4259*
83 WRIERP MALL LLING'fl .1630* .5807* .5320* .3894* .4567k .3989*
84 WRIST WALL lIT 0C .1254* .5521* .4950* .3465* .4449* .3869*
85 STrIUZF .1787* .5458* .5067* .3818* .3854* .3577*
86 WEIL .3081* .3337* .2664* .2249* .2444* .2512k
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TAa E 8.

(X)RREUITION CflFFCIE~rl'S F~OR FEALES
-- I (Continued)

(22) (23) (24) (25) (27) (29)

2. 1)2 YPNVMl .6906* .7406* .7421* .3142* .2484* .6671*
2 Dl HEIGI-r .5981* .6871* .6382* .2345* .1651* .5813*
3 Dl TIP TO0 VMMs .6157* .'7201* .7189* .3487* .2897* .6202*
4 DlIP BEADhIH .3Q75* .3596k .3624* .4248* .4560* .3194*
6 Dl LINK .6877* .7622* .7602* *384Q* .3201* .6793*
7 DI NETACARPAIL LINK .4109* .5273* .5260* .2710* .2267* .4329*
8 DI PROX LINK .4126* .4175* .4172* .1124 .0796 .3837*
9 Dl DIST1 LINK .5503* .5858* .5856* ..3441* .2975* .5375*
10 D)2 tLKWrH .8789* .8259* .8248* .3053* .2226* .8018*
11 D)2 HEI~f1 .8317* .93jý82* .9377* .3646* .2761* .8094*

*12 1)2 'TIP TO0 WRIST .8432* .9525* .9531* .3488* .2723* .8220*
13 D)2 PIP BPEADMI .2511* .3056* .3048* .6689* .6124* .2352*
15 D)2 DIP BREADI1H .2223* .2604* .2619* .5810* .6798* .2241*
17 D)2 LINK .7716* .7950* .7942* .2837* .2145* .7575*
18 D)2 MET'ACARPAL LINK .5956* .7736* .7757* .2930* .2380* .5737*
19 D)2 DIST1 LINK .6031* .5890* .5857* .2687* .2302* .5637*
20 D2 MED LINK .6379* .6419* .6409* .1564* .1420* .6164*
21 D2 PR) LIN *4Q73* .4764* .4756* .1905* .1469* .4413*
2 1 2 D3 IE14III-- .8959* .8949* .3607* .2372* .8646*
23 D)3 HEIG~RI .8951 *- 9975* .3939* .2960* .8501,A
24 D3 TIP TOD WRIST .8949* .9975* -- .3969* .2976* .8491*

*25 D3 PIP BEMAOfl .3607* *3939* .3969* -- .6915* .3342*
27 D3 DIP EVEAtU1 .2372* .2960* .2976* .6915* -- .2510*
29 D:3 LINK .8646* .8501* .8491* .3342* .2510* -

30 D3 METACARPAL LINK .5952* .7930* .7985* .3202w .2396* .3600*
31 D)3 DIST 1LINK .6926* .6476* .6458* .3027* .2508* .6297*
32 D3 MED LINK .7280* .7057* .7070* .1864* .1389* .6472*

* 33 1)3 PFR)X LINK .4495* .4752* .4737* .2333-k .1755* .7238*
34 D4 LDMGMt .9049* .8396* .8377* .3336* .2292* .8132*
35 DN HEI-lQH .84*71* .9613* .9587* .3548* .2'734* .8047*
36 D)4 TIP TO0 WRIST .8501* .9673* .9688* .3823* .29'71* .8073*
37 1)4 PIP BREADIl .3571* .4069* .4088* .7014* .6421* .3368*
39 D4 DIP HREAIFiII .211.7* .2649* .2649* .5993* .6671* .2087*
41 1)4 LINK .8670* .86650* .8652* .3621* .2812* .9246*

*42 D)4 METACARPAL LINK .5961* .8112* .8148* .2988* .2324* .4545*
43 1A DIST1 LMN .6155* .5966* *5949* .2727* .2500k .5624*
44 N MDO LINK .6908* .6908* .69:19* .1813* .1203* .6374*
45 Nl PRX INK< .5795* .5860* .5849* .3126* .2335* .7601*

*46 D5 IErNG .'7595* .7138* .7115* .2702* .2075* .6996*
47 IY) liIE~c2r .7r509* .8631 * . W-98* .2834* .2225* .7215*

485 [Yii' 'In W101:7' .' /5fl1* .W/99* AM1 4* T1343J* .2'701 * 72*
49 D)5 PIP UREAMEl .2462* .32:30* . 32b3* .6303* .5912* .2531*

1-3 rS DIP MIEAMlI .1753* .2313* .232,9- .5496* .6115*r .1930*
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TA=L 8.

CO~RRELATION CflFFICIfNJ'S FMR FEMALES

(22) (23) (24) (25) '27) (29)

53 D5 LIN4K .7756* .7691* .7685* .3176* .2623* .7878*
54 D5 F~rACARPAL LINK *4999* .7140* .7170* .2479* .1952* .4485*
55 D5 DIST LINK .5648* .5397* .5370* .2530* .2168* .5139*
56 D5 MED LIMK .5627* .5715* .5707* .1707* .1364* .5294*
57 D5 PROX LINK .5812* .5890* .5904* .2763k .2244* .6722*
58 ]HAND tUflI DIG .8959* 1.0000* .9975* .3939* .2960* .8501*
59 HAND LG1'i I4EAS .8375* .93QQ* .9316* .4115* .3011* .8023*
60 HAND CIR~MPOUFNCE *5730* .6113* .6122* .5870* .4877* .5285*
61 PALM L&224M .6485* .9163* .9168* .3571* .2990* .6886*
62 HAND EPYEADfl1 DIG .4740* .5339* .5355* .7133* .6254* .4455*
63 HAND EiREAD11I MEAS .5667* .6070* .6086* .5530* *4593* .5207*
64 'WRIST BIWA=I .2767* .3212* .3236* .5700* .4868* .2919*
65 WRIST' CIfLZJFRENCE .4618* .5324* .5338* .5336* .4451* .4865*
66 WRIST-C OF GRIP .3394* .4136* .4133* .1845* .1332* .3650*
67 qlR[SI-IIMEX kFINGKER .7991* .8954* .8964* .3617* .2648* .7883*
68 WRISr-IHflMB LEM*7I1I .7153* .8148* .8143* .3412* .2514* .7053*

69 a17QI 1 HEIGHT' .5537* .6754* .6745* .3020* .2587* .5547*
70 CRTCH 2 HEI~ff .6703* .9023* .9024* .3280* .2849* .6987*
71CROTCH3IiEir? .6693* .8999* .8994* .3177* .2787* .6787*

75ELBOW-C OF GRIP .6534* .7613* .7634* .2849* .1883* .6307*
76RADhIALE-STYLION .6374* .7438* .7466* .2466* .1735* .6035*

77 FOREARM4 CIR FIIXEI) .2809* .3237* .3286* .4462* .3867* .3001*
78 BICEP CIR FLEXE .1677* .1762* .1809* .3643* .3156* .1822*
79 AR4 LE1li .6973* .7947* .7983* .3191* .2141* .6662*

*80 SHcxJIDB-ELBO L~I1I .5677* .6531* .6552* .3070-; .2058* .5600*
81 AQCXO4Ict-RADIAIE 1111 .5538* .6372* .6406* .2909* .1907* .5393*
82 7HU10I'P PEA(M- .6549* .7513* .7533* .3213* .2185* .6383*
83 WRIST WALL IENGIM .5970* .6862* .6885* .3009* .2024* .5821*
84 lj%7pjS-T WATT TM VV 573*1 A.6426* .2428* .5484
85 STA70RE .5769* .6370* .6383* .3060* .1838* .5674*
86 WEICHT .34552* .3785* .3836* *4439* .3527* .3649*
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TABL.E 8.

ODRRELATI0N COUEICIENUS FOR FEMALES

(30) (31) (32) (33) (34)

1 Dl LENGIIH .5504* .5307* .5209* .3869* .6661* .7212*
2 DI jHflGff .5530* .4397* .5154* .2943* .5844* .5895*
3 Dl TIP TO0 WRIST .5629* .4737* .4872* .3641* .5893* .7268*
4 Dl IP BREADTH .2761* .2889* .2459* .1795* .3098* .3432*
6 Dl LINK .5686* .5246* .5088* .4137* .6714* .7410*
7 Dl METACARPAL LINK .4357* .3001* .3495* .2500* .3888* .5436*
8 Dl FPb3X LINK .2996* .2133* .3662* .2529* .4006* .4178*
9 Dl DIST LINK .4218* .5921* .3190* .2950* *5333* .5627*

*10 D2 LENGrlH .5429* .6520* .6336* .4514* .8100* .7884*
11 D2 HEIGWI .7337* .6052* .6389* .4796* .793Q* .8630*
12 D2 TIP T10 WRIST .7466* .6042* .6515* .4928* .7921* .9213*
13 D2 PIP ElEADII1 .2703* .2457* .1074 .1736* .2446* .2708*
15 D2 DIP DREAMI .2072* .2475* .0943 .1662* .2061* .2300*
17 D2 LINK *5395* .5731* .5777* .4629* .7236* .7625*
18 D2 METACARPALJ LINK .7163* .4002* .4844* .3324* .5611* .-'567*
19 D2 DIST LINK .3920* .7588* .3085* .2554* .5587* .

20 D2 MED LINK .4295* .3348* .6835* .3132* .6086* .6218*
21 D2 P1ROX LINK .3370* .2338* .3054* .3668* .3815* .4522*
22 D3 1INGTH .5952* .6926* .7280* .4495* .9049* .8471*
23 D3 HEIGhT .7930* .6476* .7057k .4752* .8396* .9613*
24 D3 TIP TO0 WRIST .7985* .6458* .7070* .4737* .8377* .9587*
25 D)3 PIP BREArYI .3202* .3027* .1864* .2333* .3336* .3548*
27 D3 DIP BREAJYIH .2396* .2508* .1389* .1755* .2292* .2734*
29 D)3 INIK .3600* .6297* .6472* .7238* .8132* .8047*

*30 D3 METACATPAL INIK .4230* .5112* .011.8 .5528* .7762*
31 D3 DIST IZNK .4230* --- .2784* .2476* ý6l32* .6079*
32 D3 MED LIN .5112* .2784* --- .1832* .6957* .6775*

*33 D3 flR0X LINK .0118 .2476* .1832k .4318* .4!529*
34 D4 LENGTH .5528* .6132* .6957* .4318* ---- .8497*
35 D4 HEIGHT' .7762* .6079* .6775* .4529* .8497*

*36 D)4 TIP TO0 WRIST .7910* .6142* .6920* .4415* .8652* .9621*
T? 1)4 PIP BREAUIli .3381* .3341* .2254* .2059* .3724* .3865*
39 D)4 DIP B.EAEFIH .2301* .2443* .1142 .1118 .2423* .2652*
41 D4 LIK4745* .6281* .6619* .6119* .9251* .8731*
42 D)4 METACARPAL LINK .9212* .4288* *5337* .1313* .5705* .7938*
43 N4 DYSrT LIN .4097* .7487* .3435* .2276* .6494* .6073*

*44 N4 MED IN4K .4956* .3548* .7603* .2580* .7186* .6932*
45 D4 PR)X LIN .1668* .3388* *3437* .7346* .6198* .5880*
46 D-5 LENGIH .4593* .5374* -~5803* .3906* .8200* .7305*
47 D)5 H-EIG~ff .6964* .5423* .6028* .41'70* .7440* .9341*
48 1)67 TIP TOD WRIST .7297* .5341* .6406* .3920* .7695* .87951k
49 D)5 PIP LREAD1I .2861* .2561* .1600* .1590* .2593* .3143*
51 D)5 DIP RV-EAIYII .1913* .1999* .0772 .1485* .1888* .2169*
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TABLE 8.

00RR2LATI0N OFFICflM`S FOR FL14ATJZS

(Continued)

(30) (31) (32) (33) (14) (35)

53 D)5 LIK 4594* .5588* .6031* .4933* .8172* .7792*
54 D)5 MCAARA LINK .7553* .3492* .4802* .18C3* .4922* .7041*
55 D)5 DIST LINK .3629* .6651* .3165* .2161.* *5753* .5486*
56 D)5 MEl) INýK .4046* .2815* .5864* .2674* .6087* .5816*
57 D)5 FIR0X LINK .2766* .3334* .4302* .5420* .6188* .5939*
58 HAND WIllT DIG .7930* .6476* .7057* .4752* .8396* .9613*
59 HAND 1=I MEAS .7311* .5605* .6935* .4603* .7922* .8835*
60 HAND CERCLI3MFERCE .4789* .4202* .4045*" .3244, .5706* .5862*
61 PAILM ILEN=H .8346* .4947* .5634* .4157* .6340* .8942*
62 HAND ~EPADI DIG .4381* .3343* .3091* .3010* .4960* .5091*
63 HAND EREADIll NEA-S .4815* .4083* .4060* .3128* .5649* .5856*
64 WRIST BRYAD=h .2389* .1616* .1424* .2610* .2974* .2886*
65 WRIST CICMEEC .3883* .3399* .2969* .3643* .4631* .4992*
66 WRISTI-C! OF GRIP .3141* .2123* .3132* .2273* .3462* .4088*
67 WRIST-INDEX FDIGER .6848* .5381* .6338* .4892* .7622* .8543*
68 WRISI''IIUMB LTU~M .6344* .4942* .5915* .4151* .7004* .7906*
69 CROYTCH 1 HEIGHT' .5592* .4603* .4830* .2725* .5365* .6190*
70 Q(1Iý 2 HEI~ffT *7974* .5546* .5531* .3976* .6548* .8611*
71 CWIV1{ 3 HEIGHTr .8150* .5558* .5518* .3827* .6400* .9054*
72 CROTCH 4 HEIGHT~ .7758* .5312* .5341* .3527* .60711* .8975*
73 FOREA1K-HAZID LEN=Il .71371* .5070* .6556* .4144* .7319* .8473*
74 ElIM-WRIST LENGIH .6216* .4157* .5572* .3384* .6107* .7281*
75 ETO-C! OF GRIP .6295* .4216* .5729* .3582* .6288* .7486*
76 RhDIAIE-STYIZCV .6308* .4054* .5747* .3286* .6010* .7260*
77 FOREARK CIPRC FLEXED .2384* .2040* .2072* .2197* .2982* .302!j*
78 BICEPS CIRC FLEXED .1119 .1104 .1233* .1361* .1754* .1550*
79 AM4 fINII .6508* .4561* .5834* .3920* .6726* .7688*
80 SHOULDER-ELBOW fffiH .5190* .3713* .4473* .3689* .5503* .6336*
81 ACRbzt4ION-RADIAIE IT .5167* .3603* .4479* .3425* .5347* .6170*
82 'IHUMBi'IP REACH .6031.* .4385* .5327* .3916* .6334* .7276*
83 WRIST WAIL L BGI-lH .5526* *3937* .4891* .3607* .5782* .6641*
84 WRI.ST NAIL LIT EX .5099* .3458* .4889* .3333* .5487* .6162*
85 STA¶IURE .4807* .3895* .3890* .4012* .5585* .6104*

86 WEIGff .2617* .2320* .2385* .2819* .3390* *3439*
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TABLE 8.

CORRELATION 00MUCIOTI'S FOR FE!4AIIS
(Continued)

(36) (37) (39) (41) (42) (43)

1IDl UNIfli .7262* .3317* .2356* .6808* .5752* .5026*
II2 Dl HEIGHT' .6758* .2464* .1444* .5947* .5782* .4231*
3 Dl TIP T1O WRIST .6950* .3460* .2513* .6206* .5846* .4164*
4 Dl IP BREADDI *3539* *3959* .4020* *3379* .2735* .2909*
6 Dl LINK *7409* .3860* .2866* .6965* .5847* *4915*
7 DI M¶EMCA.RPMA LINK .5038* .2627* .1882* .4278* .4482* .2544*
8 Dl P1MX LINM .4093* .1113 .0584 .3818* .3263* .2028*
9 Dl- DIST LINK .5724* *3597* .2948* .5558* .4323* .5297*

10 D2 1ENGII .7841* .3291* .2071* .8000* .5495* .5895*
11 D2 HEIGHTr .9113* .3856* .2549* .8222* .7572* .5639*
12 D2 TIP 'TO WRIST .9090* .3678* .2440* .8239* .7511* .5569*

*13 D2 PIP 1BEAIJ1i .2941* *5737* .52812* .2674* .24 '1* .2393*
*15 D2 DIP EREALMII .2533* .5426* .5787* .2473* .1898* .2382*

17 D2 LINK .7458* .2901J* .2138* .7523* .5321* .5232*
18 D2 METACARPAL LINK .7551* .3208* .1850* .5842* .7346* *3755*
19 D2 DIST INK .5682* .2963* .2163* .5707* .4081* .6693*
20 D2 MED LIK.6161* .2095* .1287* .6095* .4528* .3202*
21 D2 PROX LINK .4315* .1609* .1.486* .4278* .3161* .2042*
22 D-3 I~qCIH .801-O* .3571* .2117* .8670* .5961* .6155*
23 D3 1EI~liT .9673* .4069* .2649* .8660* .8112* .5966*
24 D3 'TIP TO0 WRIST .968PQ* .4088* .2649* .8652* .8148* .5949*
25 D3 PIP BREADTHI .3823k~ .7014* .5903* .3621* .2988* .2727*
27 D3 DIP EREADIR .2971* .6421* .6671* .2812* .2324* .2500*
29 D)3 LINK .8073* .3368* .2087* .9246* .4545* .5624*
30 D)3 METACARPAL LINK .7910* .3381* .2301* .4745* .9212* .4097*
3 1 D)3 DIST INK .6142* .3341* .2443* .6281* .4288* .7487*
32 D)3 NMD LNK .6920* .2254* .1142 .6619* *5337* .3435*
33 D)3 PROX LINK .4415* .2059* .1118 .6119k .1313* .2276*
34 DN LENG .8652* .3724* .2423* .91514~ .5705* .6494*
35 N4 HEICVT .9621* .3865* .2652* .8731* .7938* .6073*
36 N4 TIP TO0 WR[ST' .4'1 .2812* .8816* .8537* .6223*
3-7 DA PIP ITARFATTE .Alp* . .67* .4014* 13V51* .1110*

39 N4 DIP EREADI'H .2812* .6075* -. 2794* .2054* .2632*
41 N4 LINK .8816* .4014* .2794* --- .5068* .6500*
42 N4 METACARPAL LINK .8537* .3153* .2054* .5068* -. 41.94*
43 N4 DIST LINK .6223* .3110* .2632* .6500* .4194*
44 N4 ME1 =I~ .7Q77* .2681* .1176 .6862* .5355* .2495*
45 N4 PPOX LINK .5838* .2903* .2240* .-7894* .1954* .3008*
46 D)5 IENG111 .7384* .3148* .2263* ..771* .4912* .5452*
47 1)5 HEIGHT .8605* .3057* .2183* .7644* .7283* .5229*
48 D5 TrIP TO0 WRIST' .9262* .3603 .2528* .7873* .8230* *5345*

49 D)5 PIP BRFA]Jl .3318* .6505* .5440* .3083* .2658* .2490*
51 D5 DI-P IMPAJ7I .2475* *54'74* .5874* .2416* .1855* .1906*
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Th131E 8.

COlRRIMATION CX)EICIENTS FOR~ FE4ALLkS
(Continued)

(36) (37) (39) (41) (42) (43)

53 05i LINK .7906* .3580* .2740* .8710* .4830* .5685*
54 D5 METACARPAL LINK .7690* .2530* .1567* .4716* .8842* .3411*
55 D5 DI.ST LINK .5512* .2999* .2406* .5596* .3893* .6840*
56 D5 MMD LINK *5977* .2172* .1186* .5876* .4434* .2741*
57 D5 P1OX LINK .6060* .2849* .2492* *7439* .2860* .3467*
58 HAN]) l0111 DIG .9673* .4069* .2649* .5660* .8112* .5966*
59 HAND 1.011 MEAS .9120* .4006* .2756* .8186* .7625* .5286*
60 HAND CIRCLMFERENCE *5993* .5697* *4570* .5860* .4480* .3974*
61 PALM4 IENGIH .9056* .3797* .2639* .7140* .8661* .4765*
62 HAND BREAMIH DIG .5292* .6778* *5743* .5159* .3974* .3275*
63 HAND BEAM11 MEAS .5936* .5427* .4352* .5763* .4483* .3871*
64 WRIST BREADTH1 .3272* .5098* .4400* .3200* .2445* .1582*
65 WRIST C1 iU<MFEREWCE .5176* .4986* *4Q90* .5118* .3807* .3507*
66 WRIST-C OF GRIP .4064* .1816* .0932 .3634* .3413* .2006*
67 WRIST.-INDEX< FINGER .8695* .3546* .2454* .7920* .7142* .5090*
68 WRI'ST--TH0M LM2MG1H .8045* .3228* .2245* .7222* .6725* .4869*
69 CROTCH3 1 HEIcGJ .6583* .3159* .2165* .5662* .5777* .4146*
70 CRcYXi 2 flEIGHIr .8869* .3763* .2539* .7213* .8239* .5302*
71 CROTCH1 3 HEIGHT' *9Q3Q* *3535* .2430* .7123* .8634* .5342*
72 (MC)TCH 4 HEIGHr .8611* .3156* .2212* .6739* .8291* .5004*
73 FOREAM-HAND 1Lfl-I .8647* .3584* .2123* .7532* .7483* .,4912*

74 EtLcAM-WRIST LENGTH .7367* .2910* .1483* .6264* .6544* .411.7*
75 KEMJ*-C OF GRIP *7554* .3042* .1552* .6472* .6655* .4149*
76 RADIALE-S=~lON .7372* .2741* .1410* .6134* .6696* .3989*
77 FOREAIR4 CIRC FLEJM .3271* .4073* .3392* .3351* .2276* .2291*
78 BICEPS =I F=~D .1790* .3216* .2616* .2087* .0967 .1375*
79 AIR4 LU\4GM1 .7892* .3209k .1980* .6889* .6814* .4484*
80 SHcXJI.DE-EIDOW Iff1ll .6480* .2813* .1572* .5726* .5518* .3805*
81- ACROMIO-RADIAIE LI .6338* .2642* .1470* .5547* .5455-k .3749*
82 TflZUM~f'P REACH1 *7439* .3115* .1783* .6521* .6392* .4296*
83 WRIST WALL 1IG'fl .6809* .2937* .1595* .5943* .5880* .3851*
84 WRIST VaLL LT MX .6296* .2569* .1108 .5469* .5464* .3491*
85 STATUNRE .6212* .2963* .1837* .5767* .4984* .3763*
86 WEIGHT .3698* .3966* .3019* .3849* .2507* .2455*



TAI3L 8.

ODF41ELATION~ CDEFFCIEI= FMR FEMIMS
(Continued)

(44) (45) (46) (47) (48) (49)

1 Dl LTNGTH .5280* .4623* .6187* .6711* .6779* .2427*
2 Dl HEIGHT .4763* .3971* *4997* .4799* .62-0* .1912*
3 DI TI7P TO0 WRESTr .5120* .4155* .5284* .6922k .64*89* .2961*
4 Dl IP BREADTH1 .2172* .2414* .2687* .2986* .3176* .4231*
6 Dl IN4K .5193* .4959* .6057* .6843* .6959* *3Q57*
7 Dl MWflACARPAL LINK .3797* .27*75* .3328* .5234* .4657* .2440*

*8 Dl PRiX LINK .3518* .2777* *3735* .3918* .3895* .0826
9 Dl DIST INiK .3382* .3718* .5068* .5263* .5396* .2670*

10 D2 IEcNG~ .6098* .5481* .7364* .7265* .7119* .2465*
11 D2 HEMITI1 .6289* .5831* .6914* .7505* .8386* .3046*
12 D2 T11 TO0 WR[ST .6471* .5750* .6992* .8472* .8291* .2902*
13 D2 PIP UREADIH .1061 .2296* .2223* .2167* .2645* .5520*
15 D2 DIP BEVE-U .0865 .2041* .2095* .1863* .2399* .4999*
17 D2 LINK .5706* .5352* .6509* .7031* .6731* .2230*
18 D2 MI'ACAIRPAL LINK .4854* .3943* *4794* .6934* .6983* .2610*
19 D2 DIST IIMl( .3108* .3371* *5050* .5102* .5071* .2430*
20 D2 MED LINK .6402* .3586* .5820* .5930* .5927* .1640*

*21 D2 PROX LIN1K .3064* .3864* .3234* .4Q99* .3792* .1262*
22 03 LDUGIH .6908* *5795* .7595* *7509* .7507* .2462*

*23 D3 HE~IGHT2 .6908* .5860* .7138* .8631* .8799* .3230*
24 D3 TIP TO0 WRIST ý6919* .5849* .7115* .8598* .8814* .3253*
25 D3 PIP BREADTHI .1813* .3126* .2702* .2834* .3343* .6303*
27 D3 DIP BREAIOfl- ..1203* .2335* .2075* .2225* .2701* .5912*

*29 03 IN~K .6374* .7601* .6996* .7215* .7257* .2531*
*30 D3 METACARPAL ILINK .4956* .1668* .4593* .6964* .7297* .2861*

31 D3 DIST LINK .3548* .3388* .5374* .5423* .5341.* .2561*
32 D3 MED LINK .7603* .3437* .5803* .6028* .6406* .1600*
33 03 IROX LIN3K .2580* .7346* .3906* .4170* .3920* .1590*
34 04 IENO)1{ .7136* .6198* .8200* .7440* .7695* .2593*
35 D4 HF1G~r .6932* .5880* .73Q5* .9341* .8795* .3143*
36 04 TIP M1 WREST .7077* .5838* .7384* .8605* .9262* .3318*

[ 37 04 PIP BREADTH .2681* .2903* .3148* .3057* .3603* .6505*
39 04 DIP BRETADMh .1176 .2240*- .2263* .2183* .2528* *5440*
41 D4 LINK .6862* .7894* .7771* .76,d4* .7873* .3083*
42 D4 MErACARPAL LITNK *5355* .1954* .491.2* .7283* .8230* .2658*
43 D4 DIST ILINK .2495* .3008* .5452* .5229* *5345* .2490*
44 D4 MED LINK -- .2663* .6225* .631.6* .6660* .1811*
45 04 P1WX LINK .2663* --- .5254* .5041* .5122* .2256*
46 D5 IEN~GIII .6225* .5254* .7712* .7780* .2924*
47 D)5 H-EIGHT .6316* .5041* .7712* -- .8508* .2905*
483 DES TIP 'I0 WRIST .6660* .5122* .7780* .8508* -- .3304*
49 05 PIP BREADTH.J .1811* .2256* .2924* .2905* .3304*
51 D5 DlIP BREXADJ.H .1051 .2131* .2452* .2051* .2656* .6151*
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TABTE 8.

COPRZELATON CDEFFT.CIEUI' FOR FE1@.IES
(Continued)

(44) (45) (46) (47) (48) (49)

53 D6 LINK .6357* .6625* .9131* .8042* .8253* .3391*
54 D)5 W~rACARPAL .~ 4914* .2190* .4181* C,351* .8561* .2220*

55 D06 DIST LINK .3423* .2666* .6539* ,5740* .566-5* .28119*
56 D)5 MED LINK .6389* .3530* .7183* .6138* .6529* .2325*
57 1)5 PWX =IN .4414* .7376* .6522* .5959* .6271* .2567*
58 HAND I.GIH DIG .6908* .5860* .7138* .8631* .8799* .3230*
59 HAND =2I MEAS .6703* .5673* .6739* .7799* .8422* .3208*
60 HAND CICVVN .3967* .4637* .4933* .4976* .5068* .529)1*

61 PALM 1IE4= .5706* .4888* .5448* .8098* .8423* .3366*
62 HAND BEPADICH DIG .3187* .4380* *45Q9* .4316* .4729* .5849*
63 HAND IUPEADII1 MEAS *4044* *4477* .4988* .5059* .5050* .4980*
64 WRIST ~EPAD1M .1619* .3232* .2647* .2281* .3145* .4278*
65 WRIST C.ERaJMFE EN .2892* .4429* .3952* .4110* .4468* .4972*
66 WRIST1-C OF GRIP .2939* .2681* .2881* .3696* .3882* .1305*
67 WRIST-INDEX FIN~GER .6294* .5651* .6789* .7765* .8132* .2869*
68 WRISr-'11*MB LEN= .5873* .4915* .6329* .7307* .7652* .2768*

69 cwa 1 li~ifIf *4497* .3678* *4449* .5322* .5913* .2854*

70 CI~i 2 IMII~T .5596* .4772* .5650* .7677* .8196* .3272*
71. CdYm-1 3 HEIGWI .5570* .4604* .5690* .8433* .8468* .3200*
72 M=!I~ 4 HEIGHT' .5454* .4270* .5406* .8881* .84344* .2894*

73 F0REARM-HAND UNKŽIMi .6340* .5072* .6105* .79* .8015* .2892*

74 EIEMJ-WRISr LUUM11 .5390* .411.6* .5012* U,-596* .6848* .2364*
75 ELBOW-C OF GRIP .5518* *4334* .5171* .6779* .7050* .242,4*
76 RADIALE-STYMON .5468* *3939* .4979* .6650A* .6913i? .2307*

77 BOP.EA1R CIR FIlD=D .1960* .2797* ~2276* .22"i-* .2734* .4109*
78 BICEPS CflRZ FEXED .1116 .1833* .1286* .0904 .1372* .3358*
79 ARM T~In-KMH .5588* .4829* .5643* .6860* .731.6* .2650*

80 SHOUIDER-ELaWJ L0i1H .4239* .4264* .4'726* .5654* .5991* .2421*
81 ACROMI -RADIALE LT .4190* .4023* .4589* *5499* .5857* .2316*

82 MhUMDI'IP REACH .5269* .4562* .5524* .6626* .6929* .2782*

83 w~isr WALL IflGIm *4797* .4200* .4962* .!ý998* .6302* .2615*
84 WRIST WAILL LTf EX .4642* .3767k .4812* .'640* .5821* .1961*
85 STATUR .3805* .4661* .4941* .5,137* .5736* .2293*

86 WEIGH-T .2174* .3410* .2845* .2(,40* .3129* .3901*
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TABLE 8.

COPPEIATION OMEFICIIMTS FOR FEMAIM
(Continued)

(51) (53) (54) (55) (56) (57)

1 DI LENGfl{ .1738* .6413* *5Q55* .4828* .4623* .4770*
2 Dl. HEIGHT .1.147 .5442* .5107* .3813* .4162* .4056*
3 DI1 TIP TO0 WRIST .2259* .5689k .5251* *4059* .4459* .4257*
4 Dl IP BREA1DTH .4036* .3023* .2351* .2613* .1.936* .2249*

6 Dl LINK .2422* .6549* .5219* .4702* .4687* ,5044*

*7 Dl1 METACARPAL INiK .1826* .3789* .4036* .2483* .3167* .2904*
8 Dl PIR3X LINK .0316 .3600* .2932* .1887* .3372* .2708*

9 DI DI1ST LINK .2507* .5356* .3794* .5259* .2986* *3795*

10 D2 LEN¶1H .1944* *7507* .4601* .5619* .5280* .5645*

11 D)2 HEIGHT .2301.* .7454* .6691* .5159* .5368* .5852*

12 D2 TIP TO0 WRIST .2073* .7504* .6493* .5192* .5529* .5780*

13 D2 PIP BREADYTH .5022* .2482* .1991* .2330* .1218* .2042*

15 D2 DIP BREADTH1 .5467* .2486* .1590* .2307* .1148 .1992*

17 D2 LMN .1666* .7008* .4432* .4896* .4953* .5476*
18 D2 MEFACARPAL IaNK .1767* .5116* .65'71* .3478* .4045* .3838*

19 D2 DIST LMI .1776* .5317* .3306* .6284* .2491* .3307*

20 D)2 MED LINK .1165 .5958* .4098* .3281* .5637* .4257*

*21 D)2 PTOX INK .1272* .3862* .2575* .1587* .2819* .3712*

22 D23 LNGfIR .1753* .7756* *4999* .5648* .5627* .5812*

23 D)3 HEICHT .2311* .7691* .7140* *5397* .5715* .5890*

24 D)3 TIP T1) WREST .2329* .7685* .7170* .5370* .5707* *59Q4*
25 D)3 PIP BREADTH~ .5496* .3176* .2479* .2580* .1707* .2763*

27 D)3 DIP EFAIYIYI .6115* .2623* .1952* .21.68* .1364* .2244*
*29 D)3 LINK .1.930* .7878* .4485* .5139* .5294* .6722*

30 D)3 MEACAIRPAL LINK .1913* *4594* *7553* .3629* .4046* .2766*

31 M) DIST LINK .1999* .5588* .3492,k .6651* .2815* *3334*
32 D)3 MED LINK .0772 .6031* .4802* .,3165* .5864* .,4302*

33 D)3 PR)X LINK .1485* .4933* .1803* .2161* .2674* .5420*

34 D4 LIG'fl- .1888* B8172* .4922* .5751* .6087* .6188*

35 1)4 HEIGHT .2169* .7792* .7041* .5486* .5816* *5939*

36 D)4 TIP TO0 WRIST .2475* .7906* .7690* .5512* *5977* .6060*

37 D)4 PIP .~EX)i 5474A .3580* .2530-A .2999* .2172* .2849A

39 D)4 DIP UZEADfll .5874* .2740* .11-7* .2406* .1186* .2492*

41 1)4 LINK .2416* .8710* .4'1 3* .5596* .5876* *7439*
42 D)4 METAC~ARAL LINK .1.855* .4830* .8. 12* *3893* *4434* .2860*

43 )4. DIST LINK .1.906* .5685* .34'1-* .6840* .2741* .3467*

44 D)4 MED LINK .1051. .6357* .4914* .3423* .6389* .4414*

45 D4 PR0X LINK .2131* .6625)r .2190* .2666* *3530* .7376*

*46 D)5 LENG1U' .2452* .913:L* .4181* .6539* .7183* .6522*
47 D5 HEIGHT .2051* .8042* .6351* .5740* .6138* *5959*

48 D)5 TIP M1 WRIST .2656* .8253* .8561* .5665* .6529* .6271*
49 D'- PIP BrRALY .6151* .3391* .2220* .2819* .2325* .2567*

DI1 )) DIP1 iNAEAMfl1 .2910* .1-618* .2258k .1357* -2759*



TABLE 8.

OORRELATON CflEMFCIEN2TS kMD FEMALES

(Contiriue)

(51) (53) (54) (55) (56) (57)

53 D)5 LENK .2910* .4147* .6454* .7009* .8217*
54 D)5 NMECARPAL LINK .1618* .4147* .3222* .4107* .2584*
55 U)5 DIST LINK .2258* .6454* .3222* .2557* *303Q*
56 D5 HED LINK .1257* .7009* *4107* .2557* -- -.3627*
57 D)5 flMX LINK .2759* .8217* .2584k .3030* .3627*
58 HAND LM11 DIG .2311* .7691* .7140* *5397* .5715* *589Q*
59 HAND IGII MEAS .2369* .76* .6920* .4769* .5828* .5557*
60 HAND CIRLIUMFRIWCE .4317k .5228* .3382* .3711* .3489* .4253*

-- I61 PAINMtLC111 .2407* .6268* .7836* .4208* .4787* .4920*
62 HAND IREAE111 DIG .5212* *4954* .3086* .3060* .3246* .4443*
63 HAND ~EPADTI1 MEAS .4010* .5232* *3349* .3639* .3584* .4229*
64 MRIST ~EVAD111 *3747* .2911* .2403* .1695* .2117* .2661*
65 WRIST CI1R¶MFERF2NCE .3957* .4325* .3242* .3203* .2806* .3602*
66 WRIST1-C OF GRIP .0922 .3152* .3371* .2040* .2906* .2240*
67 1RST-ITDEX FINGERZ .2089* .7243* .6475* *4733* ý5702* .5600*
68 WRIST-H1IUMB UN'Ifl .1959* .6747* .6155* .4448* .5561* .5091k
69 CM=ra I HEIGHT .1866* .4981* .4970* .3955* .3640* .3536*
70 GR.Y1Ori 2 HEIGHT .2218* .6390* .7358* .4838* .4551* .4827*
7J. QCY.Eai 3 HEIGHT .2141* .6378* .7809* *4939* .4609* .4724*
72 CFIai 4 HEIGHT? .1993* .6224* .7fl93* .4858* .4383* .4701*
73 BOREARM-HAND LENGIH .1829* .6730* .6756* .4432* .5390* .5129*
74 ElIM-WRIST LMCI1 .1282* .5627* .5885* .3716* .4501* .4277*
75 EMEM-C OP GRIP .1373* .5783* .6069* .3808* .4732* *4353*
76 RADIAI-STYLION .1206* .5553* .6058* .3627* .4578* .4168*
77 FOREAN CJW. Fl-EXD .3269* .2587* .2038* .1744* .1687* .2302*
78 BICEPIS =IR FLEXED .2886* .1497* .0840 .0889 .0998 .1423*
79 AM~ IflNCM1 .17Q4* .6148* .6162* .4018* .4844* .4737*
80 SH(XJfLDER-EFlWK lll! .1543* .5070"' .5015* *3407* .3695* .4052*
81. AQC11ION-RADIATLT n .1449* .4919* .4936* .3293* .3628* .3902*
82 THtMITTP REACH- .1631* *5937* S5733* .4019A .4509* .4612*
83 WRIST WALL LENG11 .1483* .5332* .5275* .3618* .4013* .4159*
84 WRIST WIL LT EX .0970 .4981* .4822* *3333* .3958* .3740*

±tkj M UJX. 11 C:,-.' .. JLt Ml -)-I*pU .J)U ' i*4* n** 2

86 WEICUT .3134* .3098* .2206* .2084* .2043* .2677*
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TABLE 8.

O3PZRELAON WDEFFICIENTS FOR FEMALES
(Continued)

(58) (59) (60) (61) (62) (63)

1 D1 LENVfl .7406* .7014* .4081* .6572* .4366* .3969*
2 D1 HIEIGHT .6871* .6747* .4043* .6492* .3347* *3904*
3 D1. TIP ToD WRIST .7201* .6667* *4474* .6855* *4979* .4489*
4 D1 IP BPEADI! .3596* .4023* .5847* .3446k .4086* .5903*
6 D1 LINK .7622* .7198* .4930* .6940* *5443* .4880*
7 D1 D~rACARPAL UN'K .5273* .4769* *3304* .5368* .3937* .3383*
8 DI PRX LINK .4175* .41333k .2131* .353.4* .1966* .2074*
9 D1 DI1ST LJIM( .5858* .5433* .4102* .5115* .4296* .3996*
10 D)2 10,10M .8259* .7662* .5300* .6325* *4549* .5315*
11 D)2 HEIG1-fl .9382* .8862* .6001* .8693* .5331* .5956*
12 D2 TIP TOD WRIST .9525* .8841* .5788* .8841* .5320* .583.6*
13 D2 PIP FIWEADM~ .3056* .321.2* .4845* .3012* .5971* *4539*
15 D2 DIP EPUDfl .2604* .2691* .4423* .2520* .5560* .41.68*
17 D)2 1,11K .7950* .7402* .4562* .6763* .413.9* .4661*
18 D2 D'WTACARPALLIOIK .7736* .73.53* *5054* *7993.* *4743* *4977*
19 D)2 DI1ST LMN .5890* .5091* *3794* .471'7* .3251* .3768*
20 D2 MEDh =IN .6419* .6274* .3877* .5298* .3217* .333.Q*
21 D)2 FOX LINK .4764* .4668* .2569* .4550* .2593* .2673*
22 D)3 LIWýM31 .89l9 .8375* .5730* .6485* .4740-A .5667*
23 D3 HEIGHI 1.0000* .9300* .6111* .9163* *5339* .6070*
24 D3 TIP TOf WRIST *9975* .933.6* .6122* .9168* *5355* .6086*
25 D)3 PIP MEAfl1i *3939* .413.5* .5370* *3573.* .73.33* .5530*
27 D)3 DIP BREAD1IH .2960* .303.1* .4877* .2990* .6254* *4593*
29 D3 LIM( .8501* .8023* .5285* .6886* *4455* .5207*
30 D3 METTACARPAL LTNK .7930* *73113* .4789* .8346* .4381* .48315*
31 D3 DI1ST [INK .6476* .5605* .4202* *4947* .3343* .4083*
32 D3 NED IjNK .7057* .6935* *4045* .5634* .3091* .4060*
33 D)3 PROX LINX .4752* .4603* .3244* .4157* .3010* .3128*
34 D4 LEN]I1 .3396* .7922* .5706* .6340* .4960* .5649*
35 D4 HEIGHT .9613* .8835* .5862* .8942* .5091* .5856*
36 D4 TIP TO\ WRIST .9673* .9120* *5993* .9056* .5292* .5936*
3-7 N) TPIP &VOI-O1 --06- .40* .67 3797* .6778 I527
39 D)4 DIP J3PFAMI~ .2649* .2756* .4570* .2639* .5743* .4352*
41 LA LINK .8660* .8186* .5860* .7240* .5159* .5763*
42 D4 METACARPAL LINK .8112* .7625* .4480* .8661* .3974* .4483*
43 D)4 DI1ST L=N .5966* .5286* *3974* .4765* .3275* .3871*
44 LA MED ILINK .6908* .6703* .3967* .5706* .3187* .4044*
45 LA PFROX LINK .5860* .5673* .4631* .4888* .4380* .4477*
46 D-5 U1'NGTh .7138* .6739* *4933* .5448* .4509k .4988*
4-/ D5 I EIGHT .8631* .7799* .4976* .8098* .4316* .5059*
48 U5h TIP T1O WRIST .8799* .8422* .5068* .8423* .4729* .5050*
49 UY5 PIP OTEADI1 .3230* .3208* .5291* .3366* .5849* .4980*
51 D)5 DIP LVEADflI .2311* .2369* *433.7* .2407* .5212* .4010*
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(.XJI&Ud~AI'IN (L)1FF IC II-Vi'? PUR11?A1J
(Continued)

(58) (59) (60) (61) (62) (63)

-53 D5 LIN~K .7691* .7268* .5228,k .6268* *4954* .5232*
54 05 METACARPAL LINK .7140* .6920* .3382* .7836* .3086* *3349*

I55 D5 DIST LIENK *5397* .4769* .3711* .4208* .3060* *3639*
.156 D5 NMD LIN .5715* .5828* .3489* .4787* .3246* .3584*
*57 05 FWIX LENK .5890* .5557* .4253* .4920* *4443* .4229*

58 HAND lff.W DIG -. 9300* .6111* .9163* .5339* .6070*
59 H-AND JL']H ?MFA- *930Q* -- .6219* .8521* .5366* .6163*
60 HAND CICMU C .6111* .6219* --- .5398* .7870* .9640*

I61 PALM tflNCIU .9163* .8521* .5398' -- *4957* .5390*
62 HAND FVXADTIH DIG *5339* .5366* .7870* *4957* .7768*
63 HAND IERADTH MEAS .6070* .6163* .9640* .5390* .7768*

*64 WRISTr &EPA=f .3212* .3980* .4938* .3061* .6613* .4532*
65 WRIST CIRCUM'EIRICE .5324* .5529* .7470* .5025* .6010* .6941*
66 IWRISr-C OF GRIP .4136* .4761* .2956* .4064* .2520* .2971*
67 WRISr-INDEX FINGER~ .8954k *9554* .5909* .8256* .5234* .5959*
68 WRISTa'mUMB LENGIH- .8148k .8670* .5382* .7629* .4786* .54Q5*
69 CRM'0i 1 HEIG1TV .6754* .6314* .4663* .6676* .4107* .4432*
70 GiTYICI 2 HEIGHT .9023* .8287* .5307* *9533* *4773* .5277*

II71 CRIai 3 BEIC=- .8999* .8169* .5114* .9496* .4406* *5099*
I72 CFDIti{ 4 HEIGHT' .8552* .7632* .4601* .8927* .3977* .4626*
I73 FOREARM-BAND L04='J .8752* .8875* .5663* .8178* .4830* ,5606*
I74 F.ll-r- &jRST 0IITH .7412* .7158* .4669* .7033* .3944* .4619*
*75 EL3CW-C OF GRIP .7613* .7563* .4892* .7262* .4138* .41852*

76 IRADIAlE.-STYLION .7438* .7356* .4461* .7107* .3655* .4478*
*77 FOREA1R4 CIW FI'2FD .3237* 73477* .5848* .3114* .4502* .5148*

78 BTCMP CTRC FLJEXFD .1762* .2015* *4337* .1597* .3342* .3701*

79 A1R4 ILCITH .7947* .82 !4* .5344* .7455* .4509* .5318*
80 SHOULDER-J•1OWJ [UGF r6531* .6711* .4546* .6150* .4144* .4458*
81 A~a0MO-RAZDIALE LT .6372* .6584* *4393* .6021* .3912* .4311*
82 ihmmBrip EAai .7513* .7662* .5213* ,7077* .4466* .5211*
83 WRIST WALL IEMfll .6862* .6961* .4879* .6475* .411C* .4861*
84 WýRISIT WALL LT EX .6393* .6653* .4560* .5883* .3415* .4624*
85 STATIURE .6370* .6567* *4934* .5807* .4429* .4903*
86 WRIGHT .3785* .4116* .5462* .3481* .4436* .4956*
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TABLE 8.

OXORREATI0N DOEWEC1flVTS FOR FUMES

(64) (65) (66) (67) (68) (69)

1 DI LENG'I .3178* .3740* .2610* .7175* .17312* .5043*
2 D1 HEIGiT .2282* *3763* .3699* .6806* .7104* *7744*

I3 Dl TIP TO0 WRIST .3123* .3961* .4131* .6760* .7163* .6607*
i4 Dl 1P BREA Ml .2962* .3285* .2920* *394Q* *4030* .3569*

6 D1 LINK *4035* .4576* .3754* *7344* *7550* .5960*
I7 Dl METTACARPAL LINK .2288* -2877* *3740* .4771* .5176* .5608*
I8 Dl P1R3X lINK .1709* .1990* .1539* *43Q9* .4589* .2705*

9 D3. DIST IN4K .2657* .3649* .2307* .5554* .5512* .4478*
10 D2 LENGTH .2714* .4389* .3129* .8110* .7037* .5299*
11 D2 I-EI MTl .3411* .5382* .3922* .9054* .8044* .7052k
12 D2 TIP TO0 WRIST .3249* .5158* .4146* .9151* .8161* .6681*

I13 02 PIP BPEADIII .4717* .4748* .1401* .3155* .2612* .2552*
I15 D2 DIP EUPEAMH1 .4310* .3926* .1178 .2710* .2334* .2103*

17 D2 INqK .2692* .4312* *33Q7* .7864* .6965* .5142*
18 D2 METACAIRPAL LINK .2666* .4160* .3569* .7135* .6426* .5998*
19 D2 DISI'T LINK .1702* .3264* .2092* .5350* .4850* .4452*
20 D2 MED MiNK .1908* .3327* .3044* .6482'r* .5893* .4616*
21 02. lf-X LINK .2100* .2957* .2374* .5038* .4459* .2841*
22 D3 MiGIM .2767* .4618* .3394* .7991* .7153* *5537*
23 03 HEIGHT .3212* .5324* .4136* .8954* .8148k .6754*
24 03 TIP TO0 WRIST .3236* .5338* .4133* .8964* .8143* .6745*
25 D3 PIP BREAMII .5700* .5336* .1,845* .3617* .3412* .3020*

I27 03 DIP EREWDL1 .4868* .4451* .1332* .2648* .2514* .2587*

29 03 LINK .2919* .4865* .3650* .7883* .7053* *5547*
30J D3 MEPACARPAL, INqK .2389* .3883* .,3141* .6848* .6344* .5592*
31 03 DI *r LINM .1616* .3399* .2123* .5381* .4942* .4603*

I32 D3 Mu) LINK .1424* .2969* .3132* .6338* .5915* .4830*
33 D3 PROX LINK .2610* .3643* .2273* .4892* .4151* .2725*
34 04 LEN'GT1H .2974* .4631* .3462* .7622* .7004* .5365*
35 04 HEIGrfI .2886* .4992* .4088* .8543* .7906* .6190*
36 D4 TIP TO WRIST .272* 9;1 7r%* .4n64* PCR ~ l~

37 D)4 PIP M~AY=l .5098* .4986* .1816* .3546* .3228* .3159*
39 D4 DIP BREADUh .4400* .4090* .0932 .2454* .2245k .2165*
41 04 LINK .3200* .5118* .3634* .7920* .7222* .5662*
42 04 MFTACARPAL I.,NK .2445* .3807* .3413* .71.42* .6725* .51774,
43 04 MUST LINK .1582* .3507* .2006* .5090* .4869k .4146*
44 P4 MED LINK .1619* .2892* .2939* .6294* .5873* *4497*

I45 P4 PROX LINK .3232* .4429* .2681* .5651* .4915* .3678*
*46 D5 If71CH1 .2647* .3952* .2881* .6789* .6329* *4449*

47 D5 ~IMICr .2281* .4110* .3696* .7765* .7307* .5322*
48 D5 TIP 110 WRIST .3145* .4468* .3882* .8132* .7652* .5913*

49 D5 PIP '12E=1n 428 .4972* .1305* .2869* .2768* .2854*

Li5 1)D5 D IP B1VIADJ¶ *3747* *31957* .0922 .2089* *)959* .1.866*

262



TABLE 8.

CORREATION COEFFICIERTS 11OR FIMLA1S
(Cont inued)

(64) (65) (66) (67) (68) (69)

53 D)5 LIMK .2911* .4325* .3152* .7243* .6747* .4981*
54 D)5 NMCARPI'L LINK .2403* .3242* .3371A .6475* .6155* .4970*
55 D)5 DI1ST LINK .1695* .3203A* .2040* .4733* .4448* .3955*
56 D)5 MED IM4K .2117* .2806* .2906* .5702* .5561* .3640*
57 D)5 PROX LIXNK .2661* .3602* .2240* .5600* .5091* .3536*
58 HAND =G DIG .3212* .5324* .4136* .8954* .8148* .6754'k
59 HAND LGIH MEAS .3980* .5529* .4161* .9554* .8670* .6314*
60 HAND CmMCYWER4CE .4938* .77* .2956* .5909* .5382* .4663*
61 PAILM LEGT .3061* .5025* .4064* .8256* .7629* .6676*
62 HAND BPEADI1I DIG .6613* .6010* .2520* .5234* .4786k .4107*
63 HAND EREAJYD NEAS .4532* .6941* .2971* .5959* .5405* .4432*
64 WRIST EREADI1 -- .6295* .2672* .4043* .3802* .2188*
65 WRIST CIRCUJMFEREN1CE .6295* - ~ .3025* .5477* .4918* .4157*
66 WRIST-C OF GRIP .2672* .3025* .4891* .5438* .4607*
67 WRIST-MNEX FINGO! .4043* *5477* .4891* -- .8867* .6245*
68 WRISST-THUMB ENGIUG1 .3802* .4918* .5438* .8867* --. .6622*
69 CIJYIUi J. HEIGHT' .2188* .4157* .4607* .6245* .6622*
70 CYROTCH 2 HEIGHT' .2827* .4986* .4059* .8157* .7499* .7200*
71 CW~l-H 3 HEIGHT .2"480* .4662* .3872* .7839* .7310* .6511*
72 CWI'Q- 4 HEIGHT' . 2095* .4101* .3655* .731'7* .6898* .5852*
73 FOREA.K-HAND ILENGH *3433* .4961* .4189* .8617* .7889* .6189*
74 ELBOW-MRIST LENGTH .2698* .4039* .3352* .7047* .6501.* .5406*
75 EL"~-C OF GRIP .3092* .4360* .5676* .7502* .7175* .5990*
76 PM.)IALE-STYIION .2543* .4026* .3364* .7175* .6559* .5352*
77 FOREAM4 CIRC FIIM'E .4505* .6995* .2402* .3291* .3293* .2900*
78 BICEPS CIRC F1LJM2D .3454* .5501* .1687* .1809* .1881* .18l4*
79 ARM T-l4Nfl1M *3459* .4895* .3592* .8041* .7311* .5538*
80 ISII JDER-EM"~ I=- 1 .3489k .4 -)84* .287/6* .6674* .6018* .4478*
81 ACRO4ION-PADIALE IT1 .3285* .4192* .2803* .6528* .5902* .4456*

I-82 muiMrip REAaI .3560* .4927* .3791* .7656* .7153* .5573*
83 OWRST WALL LENGIII .3349* .4682* .3275* .6920* .62103* *4997*
84 WRIT WAT TIP FiX .29)72* -455Q* .3308* .6636* .5890* .4629*
85 ST'ATURE .41.36* .5266* .3175* .6815* .6105* .4326*
86 WEIGHT .4690* .6816* .2520* .4031* .3837* .3096*
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TABUE 8.

(FdRREIATION COE CIEMJ2 FOR Fl~a1IB
(Cont~inued)

(70) (71) (72) ('73) (74) (75)

I D1. IENGLH .6578* .6618* .6196* .6750* .5816* .5799*

2 Dl HEIGr .6940* .5941* *4917* .6397* *5449* .5778*
3 DI TIP TO WXSr .6824* .6860* .6727* .6552* .57:35* .6146*

4 Dl. IP IUiRAI1 .3460* .3251* .3029* .3648* .2997* .3421*

6 D]. LINK .7043* .6821* .6468* .6878* *5894* .6182*

7 DI MP~A(.Y\RAL J7IMK .5225* .5243* .5238* .4676* .4085* *4597*

8 Dl PROX INK .3286* .3532* .3274* .4272* .3875* *33Q9*

9 DI D1ST2 .U:N .5678* .5472* .5310* .5124* .4347* .4432*
10 D2 TID4011 .6472* .6449* .6164* .7125* .5977* .6082*

11 D2 I Ufl C 2 IT .8897* .83254* .7476* .821.2* .6869* .7080*

12 D2 TIP r110 WR1SS .8872* .8580* .8125* .3431* .7214* *7443*

13 D2 PIP UTiAEADI .293'7k .275G* .2458* .2588* .1901* .2046*

15 D2 DIP MEAMU~ .2372* .2291* .1939* .1980* .1308* .1467*

17 02 [INK .6963* b.591* .6179* .6997* *5947* .6105*
18 D2 M9PACARPAL LJINK .7787* .7719* *7390* .6899* .5957* .6186*

19 02 DIST' LINK .5364* .528i-' *4979* .4748* .3992* .4063*

H20 D2 MED IMK .5285* .520(3* *4903* .5865* .4940* .5153*

21 D2 PR¶OX LINY *4459* .3928* .3627* .4511* .3899* .4059*

Fl22 D3 LENGH .6703k .6693* .6461* *77Q7* .6411* .6534*

23 D3 1iEIGCI .9023* .8999* .8552* .8752* .7412* .7613*

24 D3 TIP T1O WRISTV .9024* .8994* *5544* .8775k .7436* .7634*
2 5 D3 PIP 11PEJAll1 .2280* .3177* .2958* *3477* .2680* .2849*

27 D3 DIP 1lVAFMIl1 .2849* .2' 3'7* .2483* .2396* .1736* .2.883*

*29 D3 LINK .698'7* .6787* .6433* .7336* .6070* .6307F*

*30 D3 IM.TACIUZPAL UINK .79'74* .8150* .7758* .71.37* .6216* .6295*

31 133 DST&T LINK .5546* .5558* .5312* .5070* .4157* .4216*

32 03 MED LINK .5531.* .5518* .5341* .6556* .5572* .5'729*
33 D3 M¶X LINK .3976* .3827* .3527* .4144* .3384* .3582*

*34 D4 TING'1I1 .6548* .6400* .6071* .7319* .6107* .6288*

35 D4 H-EmI{P .8611* .9054* ,8975* .8473* .7281* .7486*

36 D4 TIP TO0 WRIST .8869* .9030* .8611* .8647* .7367* .7554*

37 D4IP EREADfl1i .3763* *:3.5)35* .3.Lt6* .3584* .2910A .30421-

39 D4 DIP MFAF~i .2539* .2430* .2212* .2123* .1483* .1552*
41 D4 LINK .7213* .7123* .6739* .7532* .6264* .6472*

42 PA bElACARPAL LINK .8239* .8634* .8291.* .7483* .6544* .6655*

43 D4 D3'M-[' FM.K .5302* .5342* .5004* .4912* .4117* .4149*

44 D4 MED INK( .5596* .5570* .5 c4* .634o* .5390* .5518*

45 04 P1N3X LINK .4772* .4604k .4270* .5072* .41)6* .4334*

46 D-5 LJ)G1I1 .5650* .5690* .5406* .6105* .5012* .5171*

1 47 D05 REMO ~ .7677* .8433* .8881* .7590* .6596* .6779*

48 0)5 TIP rjO WRIST .8196* .8468* .8434* .801F5k .68r48* .7050*

49 D5 PI RA .3272* ,3200)* .2894A .2892* .2364A .2424*
1 D5 M)1P FaRAfM .2218* .2143.* .1.993* .1829* .1282* .1.373*
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TABlE 8.

CKfrURELAT10N XJEFFICIENTS FOR FEMAYM
* I (Continued)

(70) (71) (72) (73) (74) (75)

*53 D5 IMIK .6390* .6378* .6224* .6730* .5627* *5783*
5 4 D5 MEIACARPAL LINK .7358* .7809* .7893* .6756* .5885* .6069*

-;`4 D5~ DI.;IK .4838* ,4939* .4858* .4432* .3716* .3808*
36 T)5 ME LJNY *4551* .4609* .4383* .5390* .4501* .4732*
5'/ D5 PROX L~IK .4827* .4724* .4701* .5129* .4277* .4353*
58 HAND WGIl DIG .9023* .8999* .8552* .2752* .7412* .7613*
59 HAND Wl~l MFAS .8287* .8169* .7632* .8875* .7158* .7563*
60 HAND CThRMMF~l,=CE .5307* .5114* .4601* .5663* .4669* .4892*
6! PALM A-..AC1 ,9533* .9496* .8927* .8178* .7033* .7262*
62 KANDM EDl DIG *4773* .4406* *3977* .4830* *3944* .4138*
(33 HAND IEPAD=l MEAS .5277* .5099* .4626* .5606* .4619* .4852*
64 WRISI' EPEAJMl .2827* .2480* .2095* *3433* .2698* .3092*

[.4d,~65 WI- Cfl IMFERLML .4986* .4662* .4101* .4961* .4039* .4360*
%'J~lq- 017~ .4059* .3872* .3655* .4189* .3352* .5676*

WRS-1 ThB! TNG .8157* .7839* .7317* .8617* .7047* .7502*
v Wr-qpTjmuQJfl;; ~~layl1r .7499* .7310* .6898* .7889* .6501* .7175*

69 CROTCH 1 ;~~r .7200* .6511* .5852* .6189* .5406* .5990*
70 Cii'a-i 2 ---~? .9306* .8617* *7977* .6875* .7122*
71 QROIXE 3 HEI~r ..9306* - *9354* .8019* .7013* .7192*
72 C'-IVMT7 F)TFIk2 .8617* .9354* - .7571* .6672* .6835*

I' 73 FO); ENGJM *7977* .8619* .7571* -- .9571* .9514*
74 EI2f 11 :3 ui.-S NcI&Th .6875* .7013* .6672* . 7* -. 9659*
75 EBla3G-C. OF GRIP .7122* .7192* .6835* .9514* .9659*
76 RAD~rALE-- 7 IALION .6963* ."Y077* .6779* .9276* .9429* .9164*
77 E`FZRILWW 1ý AFi' D .3'102* .287/0* .2442* .3166* .2610* .2941*

';' TCVFL1ý. CaTc FLDEM) .j.'93* .1384,' .19)44 .1742* .1372* .1662*
F 79 ARI MUMW i283* .7228* .6839* .9131* .8650* .8546*

O810ý' DMýEIý LCM .599?C'* *5945* .5606* .78-72* ,7707* .7525*
81. AC MtdI0N--rADpl.E LT . *4 .581.9* .54717* .78C6* .7688* .7488*

61 ý. TlfMBI~1P kU:ACH .6.),NV' .6,186* .6476* .8777* .8480* .8452*
8.- !.7RI'ST WA I N'GMh .6404* .6304* .591.6* .8371* .8305* .8157*

K85 WPSTX 1L W :58778* :5747* .5158u .7249* .6898* :6900*

86 WMMJ? .3483* .3190* .2695-A .4063* .3567k .3810*
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TABLE 8.

MYPREIAT1-)N QCFF7ICIFEfl' FOR FUMIES

* I(Cc-,ntinued)

(76) (77) (78) (79) (80) (81)

1 Dl LEN1GTH .5931* .2107* .0974 .6155* .5273* *5043*
*2 Dl1 HEIGHTI .5553* .2278* .1211* .5907* .4775* .4785*

3 Dl TIP TO0 WRIST *5744* .2505* .1347* .5893* .5046* .4821*
4 Dl IP BREADTH1 .3154* .4444* .3142* *3473* .2708* .2563*
L6 Dl LINK .5877* .2921* .1774* .6298* .5406* .5162*

I7 Dl METACARPAL LIK .4049* .1826* .0911 .4118* *3587* .3394*
8 DI PROX LIK.3907* .1225* .0841 .3935* .3343* .3330*
9 DI DI1ST LINK .4445* .2327* .1240* .4752* .3924* .3686*

I10 1)2 LENGIH .5930* .2570* .1480* .6457* .5375* .5233*
11 D2 HEIGHIT .6917* .3249* .1790* .7548* .6268* .6118*

I12 D2 TIP TOD WREST .7257* .3046* .1600* *7733* .6442* .6298*
I13 D2 PIP BREADTH .1880* .38119* .31081* .2449* '2360* .2252*

15 D2 DIP BRE-A=Y .1291* .3311* .2753* .1915* .1652* .1521*
17 D2 LINK .6010* .2663* .1514* .6494* .5421* .5328*
18 D)2 METACARPAL LINK .5956* .2315* .1064 .6227* .5174* .5020*

I19 D2 DIST' INqK .3921* .1981* .1019 .4218* .3471* .3368*
20 D2 MED LINK .4985* .2282* .1380* .5161* .4213* *4099*
21 D2 PROX LIN2K .4039* .1981* .1413* .4331* .3605* .3574*

I22 D)3 LENG'fl .6374* .2809* .1677* .6973* .5677* .5538*
23 D3 HiEIGHTY .7438* .3237* .1762* *7947* .6531* .6372*

I24 D3 TIP TO0 WRIST .7466* .3286* .1809* .7983* .6552* .640(-*
25 D3 PIP BREADTH1 .2466* .4462* .3643* .3191* *3070* .2909*
27 D3 DIP BREADTH .1735* .3867* .3156* .2141* .2058* .1907*
29 D)3 LJNK .6035* .3001* .1822* .6662* .5600* .5393*

I30 D3 METACARPAL LINK .6308* .2384* .1119 .6508* .5190* .5167*
31 D3 DI1ST LiNK ."C54* .2040* .1104 .4561* .3713* .3603*
32 D3 MED LINK .5747* .2072* .1233* .5834* .4473* .4479*
33 D)3 F¶RJX LINK .3286* .2197* .1361* .3920* .3689* .3425*
34 D)4 ULal,1 .6010* .2982* .1754* .6726* *5503* .5347*
35 D)4 H.EIMfl .7260* .3023* .1550, .7688* .6336* .6170*
36 D)4 TIP M1 WRIST .7372* .3271* .1790* .7892* .6480* .63381*
37 D)4 PI P BR~EADTH .2741* .4073* 31116* .3209* .'-j13* .2642k
39 D)4 DIP BREALMII .1410* .3392* .2616* .1980k .1572* .1470*
41 D4 IJNK .6134* .3351.* .2087* .6889* .5726* *5547*

*42 M) M~ETACARPAL LUi4K -C- 16* .2276* .0967 .6814* .5518* .5455*
*43 D)4 D19T LINK .3089* .2291* .13*75* .4484* ~3305* *3749*

*44 D4 MED LINK . 468* .1960* .111.6 .5588* .4239* .4190*
45 D)4 PROX UIlK .-2939* .2797* .1833* .4829* .4264* .4023*
46 D)5 LENGTlH * 4979* .2276* .1286* .5643* .4726* .4589*

*47 D)5 HTEIGI .6650* .2211* .0904 .6860* .5654* .5499*
48 D)5 TIP '10 WRIST .6913f- .2'734* .1372* .7316* .5991* .585'7*
49 D)5 PIP WiADN .2307* .4109* .3358* .2650* .2421* .2316*
51 D)5 DIP RRFA1I .1206* .3269k .2886* .1704* .1543* .1449*
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TABLE 8.

COFUREATIOtN 0)EFFCIDMS FOR F~IM4
(Continuedi)

(76) (77) ( 8) (79) (80) (81)

53 D5 LINK ..5553* .2587* .1497* .6148* .5070* .49".9*
54 D5 VETlACARPAL LINK .6058* .2038* .0840 .6162* .5015* .4936*
55 D5 DIST INEK .3627* .1744* .0889 .4018* .3407* .3293*
56 D5 MED LINK .4578* .1687* .0988 .4844* .3695* .3628*
57 D5 IRI)X LINK .4168* .2302* .1423* .4737* .4052* .3902*
58 HAND WGIH DIG .7438* .3237* .1762* *7947* .6531* .6372*
59 HAN WTH 14EAS5 *7356* *3477* .2015* .8244* .6711* .6584*
60 HAND CflCXJJ'FlU24CE .4461* .5848* .4337* .5344* .4546* .4393*
61 PAIM IENMIt .7107* .3114* .1597* .7455* .6150* .6021*
62 HAND EPEAI.~i DIG .3655* .45O2* .3342* .4509* .4144* .3912*
63 HAND BREADTH1 NEAS .4478* .5148* .3701* .5318* *4458* .4311*
64 WRIST EIEAD1'H .2543* .45Q5* *3454* *3459* .3489* .3285*
65 WRflIST CflRJMFRW2NGE .4026* .6995* .5501* .4895* .4684* .4492*
66 WRIST-C! OF GRIP .3364* .2402* .1687* .3592* .2876* .2803*
67 WRIST-INDEX FINGER .7175* .3291* .1809* .8041* .6674* .6528*
68 WRIST-TFEUN IENM11 .6559* .3293* .1881* .7311* .6018* .5902)*
69 C~RQMI 1 BEIGHT .5352* .2900* .1814* .5538* .4478* .4456*
70 C~ROTCH 2 HEIGHTr .6963* .3102* .1593* .7283* .5990* .5874*
71 CF40TCH 3 HEIGHT .7077* .2870* .1384* .7228* .5945* .5819*
72 CFXE'QI 4 HEICMW .6779* .2442* .1044 .6839* .5606* *5477*
73 FOREA1R4-HAND L.ENGTHf .9276* .3166* .1742* .9131* .7872* .7806*
74 ELBOW-WRIST LENGTH .9429* .2610* .1372* .8650* .7707* .7688*
75 EUXKU-C! OF L~RIP .9164* .2941* .1662* .8546* .7525* .7488*
76 RADIAIE-STYLIOIN -- .2442* .1156 .8764* .7687A .7594*
77 FOREARM CIC klEXED .2442* .8219* .2993* .2762* .2931*
78 BICEPS CIF.C Fl=E .1156 .8219* -. 1450* .1217* .1496*
79 ARK T~I124 .8764* .2993* .1450* .8844* .8837*
80 SHC1JLDE3R-EIDOW I=lI .7687* .2782* .1217* .8844* -- .9752*
81 ACROt4IcO-RADIALE fLT *7594* .2931* .1496* .8837* .9752*
8-' T9UMBTIP REACH1 .8497* .3264* .1829* .8855* .8541* .8464*
83 WRIST WALL LEN=I1 .833*7* .3111* .1757* .8565* .8468* .8398*
84 WRIST WALL IX EX .8156* .2890* .1528* .8379* .8182* .8103*
85 SrIA7RARE .6763* .2964* .1573* .7/792* .8095* .7860*

I.86 WIGHT .3385* *7597* .7960* .4204* .4338* *4505*
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TABLE 8.

COMRRATI0N ODEFFICMI NIS FOR F14UMS

(82) (83) (84) (85) (86)

1 Dl IflNGIH .6102* .5453* .4961* .5034* .2562*
2 Dl HEIGHT .5836* .5191* .5000* .4764* .2783*
3 Dl TIP TO MIEST .5851* .5233* .4819* .4683* .2716*
4 DI IP BREADI1{ .3506* .3281.* *3345* .2742* .3739*
6 Dl LINK .6305* .5647* .5239* .5572* .3429*
7 Dl MF12ACARPAL LINK .4127* .3684* .3319* .3312* .1852*
8 DI. PRX LIN .3882* .3472* .3422* .2926* .1682*
9 Dl DI1ST LIN4K .4638* .4169* .3788* .3900* .2479*
10 D2 EI=~I1 .6280* .5703* .5389* .5558* .3284*
11 D)2 HEIGHIT .7283* .6624* .6193* .6396* *3903*
12 D2 TIP TO WR~IST *7437* .6784* .6394* .6412* .3693*
13 D2 PIP EREADl1I .2503* .2312* .1857* .2436* .3685*
15 1)2 DIP EPEADIT1 .1797* .1630* .1254* .17,87* .3081*
17 D2 LINK .6351* .5807* .5521* .5458* *3337*
18 D)2 NEITAC.ARPAL IONK .5851* .5320* .4950* .5067* .2664*
19 D2 DI1ST LINK .4293* .3894* .3465* .3818* .2249*
20 D)2 MED LINK .5024* .4567k *4449* .3854* .2444*
21 D)2 P1RJX LIMK .4259* .3989* .3869* *3577* .2512*
22 D)3 LENGTH .6549* *597Q* .57304 .5769* .3452*
23 D3 HEIGHIT .7513* .6862* .6393* .6370* .3785*
24 D)3 TIP TO0 WRIST7 .7533* .6885* .6426* .6383* .3836*
25 D3 PIP BPEADIH .3213* .3009* .2428* .3060* .4439*
27 D)3 DIP ~EPTA1IH .2185* .2024* .1522* .1838* .3527*
29 D)3 LINK .6383* .5821* .5484* .5674* .3.549*

30 D)3 MEMACARPAL LINK .6031* .5526* .5099* .4807* .2617*
31 1)3 DIST LINK .4385* *3937* .3458* .3895* .2320*
32 D3 MED LINK .5327* .4891* .4889* A89* .2385*
33 D)3 ]MJX LINK .3916* .3607* *3333* .4012* .2819*
34 D)4 TINGTH .6334* .5782* .5487* .5585* .3390*
35 D)4 HEICHT .7276* .6641* .6162* .6104k *3439*
36 D)4 TIP TO WRIST .7439* .6809* .6296* .6212* .3698*

SI tw A .L L.UtCL~A.St.* *A.JA, .29 7 .. S'.J* .29

39 1)A DIP BREADIH .1783* .1595* .1108 .1837* .3019*
41 D)4 LINK .6521* *5943* .5469* .5767* .3849*
42 D)4 METACARPAL lAINK .6392* .5880* .5464* .4984* .2507*
43 D)4 DIST1 LINK .4296* .3851* .3491* .3763* .2455*
44 D)4 MED LINK .5269* *4797* .4642* .3805* .2174*
45 D)4 F¶JX LIN .4562* .4200* .3767* .4661* .3410*

46 D)5 LENGTH .5524* .4962* .4812* .4941* .2845*

47 D)5 HIGHTfl .6626* .5992* .5640* .5437* .2640*

48 D)5 TI(P 'M WRIST .6929* .6302* .5821k .5736* .3129*
4~9 D)5 PIP IB1EJU111 .2'782* .2615* .1961* .2293* .3901*
51 D)5 DIP EREADI¶- .1631* .1483* .097(0 .156'7* .3134*
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TABLE 8.

DORRElATION4 COEFFICIENT'S FIOR FEMAIM
(Continued)

(82) (83) (84) (85) (86)

53 Dir LINK .9937* .5332* .4981* .5137* .3098*

54 D5 ViEACAPA LINK *'i733* .5275* .4822* .4541* .2206*

55 D5 DIST LINK .4019* .3618* .3333* .3656* .2084*
56 D5 MED L=N .4509* .4013* .3958* .3366* .2043*
57 D5 tiRJX LINK .4612* .4159* .3740* .4229* .2677*
58 HAND =G¶ DIG .7513* .6862* .6393* .6370* .3785*
59 HAND LGI'H NEAS .7662* .6961* .6653* .6567* .4116*
60 HAND CIRCUMFERENCE .5213* .4879* .4560* .4934* .5462*
61 PAImrNcITIIH .7077* .6475* .5883* .5807* .3481*
62 HAND EFEAMfl DIG .44653* .4116* .3415* .4429* .,*46*
63 HAND EPEADI'H MEAS .5211* .4861* .4624* .4903* .4956*

64 WRIST ~EPY-fli .3560* *3349* .2972* .4136* .4690*
65 WRIST' CflZJMFERENCE .4927* .4682* .4550* .5266* 6816*
66 WRIST--C OF GRIP .3791* .3275* .3308* .3175* .2520*
67 WIZIST-INDEX FINGER .7656* .6920* .6636* .6815* .4031*
68 WRISI'-'IUMB LENGTHl .7153* .6203* .5890* .6105* .3837*
69 CRiUIC 1 HEIGfl' *5573* *4997* .4629* .4325* .3096*
70 CREiCH 2 HEIGIr .6990* .6404* .5877* .5738* .3483*
71 CROT'CH 3 HEIGIT .6886* .6304f. *5747* .5480* .3190*
72 CRTC 4 HEICHT .6476* .5916* .5386* .5150* .2695*
73 FIOREAR4-HAND ILEMGTH .8777* .8371* .8049* .'7278* .4063*
74 ELBCW1-WRIST IflNGIT .8480* .8305* .8013* .6898* .3567*
75 ELBM-C OF GRIP .8452* .8197* .7911* .6900* .3810*
76 RADhIAI-STYLION .8497* .8337* .8156* .6763* .3385*
77 FlOREAFR4 CIRC FLEXED .3264* .311:.i* .2890* .2964* .7597*
78 BICEPS CIRC FLEXED .1829* .1757* .1528* .1573* .7960*
79 idF4 ILENGD .8855* .8565* .8379* .7792* .4204*
80 SHcXJIDER-EIBM =~l- .8541* .8468* .81A32* .8095* .4338*
81 ACt4IaON-RADIALE LT .8464* .8398* .8103* .7860* .4505*
82 TIKMMTP REACH - .9837* .9050* .7654* .45906*
83 WRIST WAL IJ LGTHf .9837* --- .9131* .7475* .A1501*
84 WRIST NALL, IL EX .9050* .9131* -- .7341* .4273*
85 STATURE .7654* .7-175* .7341* -- .5186*
86 WEI2?T .4596* .4501* .4273* .5186*

V 269



r4 co 0"0C1 0 so V 0 %N 0% .0 4p c wwv Mn on%

c i c n r-r crre v on cm

04 0 C 0 C LA C 0 n Q C C 0 C an C C) C C a 40 M in c 9 Ca C- in r. 4 rC Cn C g C: Cp
MAw000"-1 .0 14- *000 *1 *000. o m '0 00.-0 .0 0 00 000 '00

N.4.) 4.) .0 44I -4 _1.- A4 AA IA-.4I-1i 44 4 -4 ' 4-4 It -4 N 4 4-I -4 C n -4 4 In 1 .44n.i4 -4 -4 -44) 43 4.)444 4144v 42v 41 3 0V4.34 41 V4 J4 ) 4 3 44444 41 JVVVVV V4Jtor m n e o ta00A 0 go ce0do 0 00t o0 ceo er ed e cdo e 00V U sog

r~w W www wwww wwN NWN N ISJNNNN PJN

-- 4-4 -4 l04-- 40-4 -- 4-4 -4 0 C -4--4408C;C 00 04-4n44 0 .4 0o- -44 -.M4-4 40 -A4.-4

.r q- i - 4ý 4"4-4-i " 4.4- .- 14 14'-M.4 -14 -4 -41.414 -4 1-A 14
m w 0WW0m m omwgmm C mwm 0 Q mmmmmm m m

o )00 v0 v )( 01 0 0) 0)4))' 0 W4 D0 000 w 0 4 0 4)0 0)0 )4 ) )0 0

000 C3 07 0000 000 00 0 0 000000 00
.~ * ee mu w sF 1r V !v 0 I sE0000 0 00 0 00 000 0 a0 00 0 00 0 0 00 0 000- 0 0

o 4- '& * .w 4 4 44 44 (WW %~ 4 44. .4-44. 44 W( W%4444w 4.4 1" 1"4. 4 4.4 44 44.j4 ý4.

z ~4)*0 (A U .W )4 W 4.W $ W k- - 4 J%.14 Li14 4 * 4 W W M $14 4 W. W M414j. 144 * W144 4

F4 .: W: ý 4 .4- 4 -444.44.%4.4- 44444444 ; A & 4 ý 4.4 4-4. 44 - -W4-4 W -.4-W44 4.4 4. 44" W%. -. 4.4 44 0 0* 44 ;W 44 4 44 W4.4-44 44 1"44'H4..4 44 " 4W 4 U4.44 .4444.44 1"4 .44 4. WJ U4 W03 1 &-
of ava u %101 V V VV V V VV 1000103 v T v vv v v

>9 >>> >1 >1>4> >4> >4 >4>1>1 >>>1 >4 > >1 >.9>9>>>2 2 - H.-4 'A 4 i n r-i - 4r-i r 0 .444444"rI-1 m 0 r4.-I.4.., ) O T4 Oi44-4444W H 0.H4w.A4p I.A A.A4r4 .4- A g-!
144 r-CC *C CCrCt:..rCCC9CC CCr.CC.. .*-*Cr.C: C.C *CE CC C00000 fto104 00 a000m1 t o ot 100000 tfC O ~ o e oo fuf c v0ode o cc, faf k 3-.4(0 Cd U uU u0 00 0 000 00 u Cd u u0u U U00 0 043 ZU 4 -4H .4 -A -4..-4.--1 -,4-4 -4 -44 -4 r4 -. 4.-.4 -1-4 4..-.4 "4q -4 -- 1 4,q.4 1-4 -4 -4 U• 4-11'4 44 W4.4.4 44 44444-444 44 44.444 44 44444 44a 44 44 41- 4 W 4444w 444.4 %4.A44 414 O-q 4 -H -H4 .4H .4 .14 .4.4 -A _ -4 -H 4 H -I4 --1 -4-4.44.f4-4 -4.4.4 ,q -, -4 -4 .4 4 -4 4 .-ý 4-4.4 C 4): N CC r_ CrCr _c r .g cc C FCC C~ r.r .- .C C C.. g0_c039 9tp mcr- ý__ON mt----.'1-m p .Jp-.J b) 0 u-u. , -I V_--r-.0'u11% , 0 a, -- '% C

q 
4 4 4

4W4 4 - 4- 1-4-4- P 4 -44 4 ~ 4-H-H 43oo- 4 -H -H 4 - - r-p- 4 3 04

H 0 0 0 0)- 00J 0 0 0 34,00 0 300000 - 0)0 0 0 .... 0)0 030 0 03 03 0 WIH.-9Z g (4 -4w .4 s~~ =.4~l c.Ifs =flC.c N ;9c lMr - AgN g.-4% g g.. CE

C V 4NC4 1 4HH N44 N4 N 4. N 4 -4 Iq "WH r,4ý4ýH A'4

rt- N A ~G H4 MCH U)

u~z Z2. U) zzze
yE ZH& .C xNH H NH =C H14 tc.t. N U21.)p644x OX N 8 1 41 #

zW 0a.4.. 0 D.0.0t2 03
*z I w0N 2 .H~ xH H N H C) H N X ~ (2 HN H H U- NM: t1 N- NH HHHH- I

WH E- 0HrI~: .0H .Q X0 Z0 H. t-3 t': H .U0~ a0 L(2 N U U

44 n d Ci H A m O Z 0 0WZ .4 Nl a, I, ZU Nw 04 Zd Hn In Icr- a4 Or- zC MWI r N A.0%MCA in

.444N 44N 4.N .. 44 N' N 'NN ) N d M d M M N rl M Ne INn eIn M n in M n 'r V 4 V 4 V 'I V

270



Min in-4 1EM Nm U t-r4w o0 0 t CNM WOMD0 nN V 4(W14 io In0
o- r CNNImý inr mcc a' W %a oOS@4n.4inc .-4oP.4Ct w'qv

. . .. .'%Dqo -0f r- Ifl1WWhDW.-40N rqmWWOMWWC 4

0 CM4o @ 4o~ ;.g 0, 00 004 004000q v 0 -*-404ý4ýcOW'q- -- N, .ffH q W -H 4t- .44 1HH4 04 W) (flnEVW)4,4 ;IO N 0Jz4J 4 4J 4-4) 4J . 41 41 4.34 4J 4J4 4)41 4.4ý 1 4C 4JHHH 4 1HNc4IC4 qa
go_ 0 04 C CC CC 10C toCitC$3

w w 0443w w 90M 14 W34 W a 33~4440H~ H nNM Aa)

88 0000 430 00 00 00 mm

CO0 0 00 00 CON4 OH 40 0 C)OO N O O HN

OHI...................I.fa go

It 'cc cc1 w wm ,, Q-40 0 0 r -000 00o a O NN

V)004 00 430003 0000 004 30 0840000 (I 0H

(-4 (4 ku.-~~..ga I W C4 U 4W w) WW$0 4444 4444 44 Z4 4.IQ [W 14-4 4 W ~ p3.C4
0 44n -H H * -H- O

No41J4j4 -VV-WV -0V -- -P4J 4 VV -4 CO------ .
OH Ncr9 N ___ Hr4gZN"rO4 4ww0w0000 w o ~ o o CNvv0v%-"

0 Ch 4MO 4ý V 0 0 0 - -

r-I; C;V W0 ~ if~ Hý4 NIWWNCO8
N~lt41441J4~l44)~J44)~ 41.4J4JI) o,~rU4nw

0o.0 4 4013100 Ulu Wv 33.3 -1
MO 0 H O 00 t 0 '00 N 0O rC 4.w U w 0,uh HN@ ;bCE

z3 r- *H H H * .HH * -qH *HH - ný Ii t 4 i A 1 4. nI n n % nI o%0 4.IWVH Wq nC4OC4OCOCOj flt MW4j4 0% 0 UUý4H 4 4/2U)0 NWWU)34lU-Wn0 wwr 4NoC C~ N.-C o -CHNM>-
iJ CL 'lO n flv H N

U) -4 '1 4-1- - 4C02H -A- 4 ýV-q-
U) -4-3 N4 --4 ,14 -t5 -, ,C4W

H M -4~ -H -.4 -. .,1.E- 0. 5 -Z -42-

HI.) fn. ina; CC -W. I.C-3

H0O cC oL r 0. o 'Aýc4r or.; U.H0 ±0 0 A r: '-44
qn NC. 'IH -,N.I

C0.CH - 4~tr b H H- 4-fýC - 4 ; ZNCCI 4 -4 a~ H-V g;W 4Ut-4ZZO.4 q
U)-XO U2344'4 to HwC W U U). W0 (A3 rN0H MZj0MU ;c 4

I. ~ O H . . ~ l U. O . 0 4 I V. ~( A)

VrU U ) u L u W H a 1
WIA )NW 0HZ.44U)00H V A N~ 0 N n C W 0 I H I p1UH * c toU 1. H0 wA E-, Ow bf at u11 zt WA~ )4't 000 . ~NC -C - W U )0

x W i 0 ý4x N C " z2 0 Q

-4EIUIxI

------------------------------------------------------------------------------------------------



43 r Il 0 sI A o~H .i.- 0 i 04 0 CD P~-L 1A A0 0 0 0 t- W OD 0 0 0 V a Ch0 0 r, 0 W

,4 LHHý. -4 ..H. -4 -4 .H 4.4.I. -4 - 4 -4 -, -...4 4 1 -1
a~ri ~u~') ~ 4. (.NV 4 1 V- V. .4 1 4. 4 44. sd.1., N m 4 H -4.434. .413 4 M.4 4V 3 V H J .4J3 4) M~ 4-) -

0 0d 0 000 00 100 Q 0o f

-- _ BL- 9 31 & -

Wooc- 000)000000 0 4. V cc00. 00O0~&h.'0 So 00oco4.go4.4-b
0 0 0 0 0 0 'k 11 1 0 0 4 A 0 0 0 '1 P'W ; ý'LA$ 0 0 0 0141 14 0 k0

0 - 0 - alat l - U og ' d l

>) >)300 >) >00 > 0 >>> >0 >g > 0)I

r4WW) 03W d) 00) 0a)0 0))0

U) Q;W ) ) ~ N ~ U 4 0 C W U) ~ l ) U~

0-) 00 0 00 coo 000

0 000 00 00 00 0 00 0

0 0 - -- - - - - -4) 414JI.D44.) - .) V -j -.- --- VV14-V.IV4.4 '

0 ff 4W$ 4 M0 $4 3 4 W J-,j.3 >

E-NN ýNs4-4--N -4 -4 5 s-4H ý. -4 5 4 -4 4 -1 H -d .q -4-4 .1 4)

0y P. >1> 5> 1> 1> -40
W- -4 ~44 -4 *Hý ' -. 4-1-4 r-qr-i -4 r-4 .H ..4

H CDi ~ .-4 s-4s-.4-4-4 -AH- ..4 4,r s-H -,q4HH H4

(n *44 (4-1j4.4 4.l4.4 (4.44 I(4.4 444." (414'4-4 I4.144 44- fG4-
-H ~I -,1 -,4H.H - 1 -HH s-A.-4 .H..44 -4 -4 ..4

- -- - -.- - .H .)H s4 - . rH.4-- -sI-IH. .

E.- C.-1 N %0 0 0 r-Im N wl3Jww 0 0 00 0 0 0OfNHH'O 0 0 0m MH 0 0~-' 00 r D 00 )0 OH 0
*s ) W. . . . .* * . .s * ~ .~ ..... 0.

4-4 --4il CY3Hc'rJ NH~r N r4rd N-NH" HN N NH14H

.- -j . . ..- . H.H . *. . H..H- . . .,-4H , . . H . .4H -j . . H. - - --
4) m00(1v( 0m0ý )r -E )t )w )ý VU oM01 )M0N0mtn wN -

4-1~~.- 14 1- '

H W w

F-4 4t z0L

pU) CQ U) <Z. u) x x 4u4u

C-I" n.S ý 11.1 "0 ~x. OAGO~ z 1., 44 w u u =ML
H 2 go 4. u ) 0 z H 0

V ;;OrýOO -Z04ý 0ZX 0 0 I .DOCO-4-

fu w4 'A) P. -~ .H H H H H H ..#4 HI--H H H W 4SH H H HHHU

P 1-4

fq ~ ~ - H,- s-i q~ H4- H H HH H N N4 N N N N N N N NM (V M) 01 (q e M M. MS* M~ m 4n-tý

272



mfI inIn r4ff in N 04 in 0% mw w to

W)0 Cii 0 i 0 i 0 n 000 M 4N0 in i 0 0 0 0i In 0 l 0 l 0 0 0 0 0 00N( ANr
C; .- 4 ... ;.. *4 * ... 4 *. *4 .d -4 -44. -4 -4-4 - 4 .-4 -4 -M -4C4 .4 r; 4 U""Alnri))4444) 44)N N)4M 4444)fl"4JT 4 - J - 34-) 4J V 4J V V 4)444M4f VA N

.4. wIN 0~ ~ r toWM "0100 ,0 0 0 0 u4 0000f "40 4 IV NNNMWlv

44 0 *0 .000, 00fl.00 ,4.. " - 4- *4 - 0.0 ono
ý4 w.' 000000 o I ý ;C 0 0 00 000000000 4w 14w 4 kW0 04C ;C ;C

100 01000 0 - -0 o 0 0 0 0000000000 -- 0

o ~ .- 44.4 ~ -4.44 4 4414M4414-M M -414-4 4114. .4 -A .14 .144 -M -.1 -M -H -1444 --1 44

'a vv vt 0t 'a vv v' v v v v aa WWV00 00w0

'n 0~ -W14-4 D,%

'.4 ~ ~ ~ ~ ~ ~ ~ ~ ` W14 0.. r-.l4rl. 4 1 4 A.l- co.44-,-.H ei- en-I

in1m coo U O U U U O UO O O O U O UOUUUUU HUNC 0 mO

'CC WJ 04 N.n .4.I. 4 -44 4 -. -4 -r4 .I.4 W r lo 4 W k k M M 4.1-4 4 ~
H 41 44 414.44 164 AW44- 664- - 44 - -4 44144 44 - 44 4.4 44.J44 14 4 4444.'4.444 44 - %44

In $44 W 4M k ý .r .r . l4 1,4 H 64 -;44-164-I4N.k.Ik..P4 .402.

0$ p4 4-I.4 44 "4 -4 - -- -14 - - - 44 _ -J 0 o -0' 444-644 44 4 44 644 4-4 -

_____ -4 -' 4 -4 -4-4I -4 -Hr-4 -H4 -4 .. -n4- --- _ __ £2
a0a2 V222000 v2 M220 1222200 0 01 10C

W0 :000O000ri40O-I 'A 'A 14WrI000r40 q00000 C0001 lH Or-a

H 1 9- `-4CN 9 .r.r r. n H 0Iw r. 00 4N r.r .N Wzc c9, rý rtr 4 qA i

4 0 0rl- -4 r-4 -H -H -H 4 -44 .1 -4 .4-4 -1 -r4r-4 .. 4H -4 - Hr -r4 *.4-1 -1 I

41 ) IH I4 -4 -Nt 04 -H.1 -0N-I ý 4-4-1-4-1ý H-I-A

H4 - 4-4ý H- -400 4 4t

-~~~E CIU VinalN
N.C N½C- H ZO41 Q N NN l N0N N N -AD2 1- - N ý 4' II-

H.1 w 941

Q ~ ~ ~ * a*H00 1.. L 4 ul SH)t

-0f l00 H . . . . .r.)'-1 CI N (I n0w IN Ni 10 lr .a a0 ."0 .a m w- nI r
COC4 1- - t 1-4[H 4HHHHU-H. -t fZ - E~-4E4E-4-.UU

M-1, .0 C). )i or o t[ 4 4 ZH0 04C.)~.O Mu Ennww-(.- U)V nU)t .U n QU O M DOEnEnr U) - nr4ýl
(2.14~~~~~~ ~r 2iZ r-A InHO O ~ ~ - ~ Z0~P4~HC-

~~~4U~U~hAA 4 C H

.g1A40N020N0.4flflt~~~~fl'ONWOHN E)NOO~l~l0N O04'M444
tttttnmn~n~~nnnrlijowv4Doww~-r--r-N~r-WW4 ww )

P273 tN

I.z



TABLE 11.

BIVARIATE REGRESSION EQUATIONS FOR HALES

Predictions Based on (58) HAND LENGTH DIGITIZED

Dependent HAND LENGTH DIGITIZED SE
Variable Intercept (SE) Slope (SE) (Est) r'

1 D1 LENGTH 7.38 (2.05) 0.32 (0.01) 3.44 .480
2 D1 HEIGHT 1.15 (3.11) 0.51 (0.02) 5.20 .505
3 DI TIP TO WRIST CREASE 35.80 (4.04) 0.53 (0.02) 6.76 .390
4 D1 IP JOINT BREADTH 16.66 (0.76) 0.04 (0.00) 1.28 .085
5 Dl IP JOINT CIRC * Regression equation is not significant.
6 D1 LINK LENGTH 38.76 (3.36) 0.44 (0.02) 5.63 .388
7 D1 MC LINK LENGTH 28.29 (3.86) 0.28 (0.02) 6.47 .164
8 D1 PROXIMAL LINK LENGTH -2.84 (1.63) 0.12 (0.01) 2.73 .178
9 Dl DISTAL LINK LENGTH 10.35 (1.37) 0.12 (0.01) 2.30 .237

10 02 LENGTH -1.99 (1.59) 0.40 (0.01) 2.67 .702
11 D2 HEIGHT 11.12 (1.83) 0.87 (0.01) 3.07 .895
12 D2 TIP TO WRIST CREASE 7.27 (1.73) 0.92 (0.01) 2.90 .914
13 D2 PIP JOINT BREADTH 19.22 (0.96) 0.02 (0.00) 1.61 .015
14 D2 PIP JOINT CIRC * Regression equation is not significant.
15 D2 DIP JOINT BREADTH 17.50 (0.91) I 0.01 (0.00) I 1.53 .008
16 02 DIP JOINT CIRC * Regression equation is not significant.
17 D2 LINK LENGTH 0.45 (2.35) 0.56 (0.01) 3.94 .678
18 D2 MC LINK LENGTH 6.83. (1.78) 0.36 (0.01) 2.98 .608
19 D2 DISTAL PHALANX LINK 3.80 (1.15) 0.1.3 (0.01) 1.93 .313
20 D2 MEDIAL PHALANX LINK -6.70 (1.12) 0.15 (0.01) 1.88 .406
21 D2 PROXIMAL PHALANX LINK 6.66 (3.06) 0.28 (0.02) 5.13 .239
22 D3 LENGTH -7.98 (1.47) 0.47 (0.01) 2.45 .797
24 D3 TIP TO WRIST CREASE 0.17 (0.34) 1.00 (0.00) 0.57 .997
25 D3 PIP JOINT BREADTH 16.72 (0.92) 0.03 (0.00) 1.55 .037
26 D3 PIP JOINT CIRC * 43.67 (6.94) 0.14 (0.04) 3.16 .167
27 03 DIP JOINT BREADTH 16.39 (0.85) 0.02 (0.00) 1.43 .015
28 D3 DIP JOINT CIRC * Regression equation is not significant.
29 D3 LINK LENGTH 0.63 (2.34) 0.56 (0.01) 3.93 .684
3? 03 MC LINK LENGTH -0.46 (2.35) 0.44 (0.01) 3.94 .567
31 D3 DISTAL PHALANX LINK 1.43 (1.15) 0.15 (0.01) 1.93 .376
32 D3 MEDIAL PHALANX LINK -11.16 (1.21) 0.19 (0.01) 2.03 .491
33 D3 PROXIMAL PHALANX LINK 11.44 (2.66) 0.22 (0.01) 4.45 .211
34 D4 LE14GTH -4.41 (1.68) 0.43 (0.01) 2.81 .713
35 D4 HEIGHT -3.63 (1.67) 0.95 (0.01) 2.79 .924
36 04 TIP TO WRIST CREASE -0.78 (1.52) 0.96 (0.01) 2.54 .938
37 04 PIP JOINT BREADTH 15.90 (0.87) 0.03 (0.00) 1.46 .039
38 D4 PIP JOINT CIRC * R-gression equation is not significant.
39 04 DIP JOINT BREADTH 15.43 (0.86) I 0.02 (0.00) I 1.44 .012
40 D4 DIP JOINT CIRC * Regression equation is not significant.
41 04 L.K T.FLNGTHI 3.47 (2.06) I 0.53 (0.01) I 3.45 .716
42 D4 MCLINK LENGTH -4.24 (2.14) I 0.42 (0.01) 3.58 .597
43 04 DISTAL PHALANX LINK 2.87 (1.17) 0.14 (0.01) 1.96 .342

• Regression equations based upon a smaller data set that used
directly measured finger circumference values.
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TABLE 11.
BIVARIATE REGRESSION EQUATIONJ FOR MALES

Predictions Based on (58) HAND LENGTH DIGITIZED
(Continued)

Dependent HAND LENGTH DIGITIZED SE
V..riable Intercept (SE) Slope (SE) (Est) r'

44 D4 MEDIAL PRALANX LINK -8.97 (1.18) 0.17 (0.01) 1.97 .444
45 D4 PROXIMAL PHALANX LINK 10.48 (1.95) 0.22 (0.01) 3.26 .323
46 D5 LENGTH -0.51 (2.07) 0.34 (0.01) 3.47 .498
47 D5 HEIGHT -9.19 (2.82) 0.80 (0.01) 4.73 .750
48 D5 TIP TO WRIST CREASE -1.12 (2.84) 0.83 (0.01) 4.76 .763
49 D5 PIP JOINT BREADTH 13.88 (0.7f) 0.03 (0.00) 1.27 .047
50 D5 PIP JOINT CIRC * Regression equation is not significant.
51 D5 DIP JOINT BREADTH 14.36 (0.76) I 0.02 (0.00) 1.28 .015
52 D5 DIP JOINT CIRC * Regression equation Is not significant.
53 D5 LINE LENGTH 1.73 (2.34) 0.43 (0.01) 3.93 .564l54 D5 MC LINK LENGTH -2.86 (2.62) 0.40 (Oo01) 4.39 .463

i55 D5 DISTAL PHALANX LINK 2.98 (1.15) 0.13 (0.01) 1.93 .307
56 D5 MEDIAL PHALANX LINK -6.59 (1.10) 0.12 (0.01) 1.84 .324
57 D5 PROXIMAL PHALANX LINK 6.37 (1.81) 0.18 (0.01) 3.03 .274
59 HAND LENGTH MEASURED 29.47 (2.76) 0.85 (0.01) 4.62 .780
60 HAND CIRCUMFERENCE 117.18 (4.99) 0.50 (0.01) 8.36 .273
61 PALM LENGTH 7.95 (1.47) 0.53 (0.01) 2.46 .830
62 HAND BREADTH DIGITIZED 66.44 (3.33) 0.15 (0.02) 5.57 .070
63 HAND BREADTH MEASURED 48.61 (2.17) 0.22 (0.01) 3.63 .271
64 WRIST BREADTH 51.93 (2.63) 0.07 (0.01) 4.41 .027
65 WRIST CIRCUMFERENCE 102.47 (4.32) 0.37 (0.02) 7.24 .217
66 WRIST-CENTER OF GRIP LGTH 29.13 (2.60) 0.21 (0.01) 4.35 .197
67 WRIST-INDEX FINC R LENGTH 34.18 (2.84) 0.76 (0.01) 4.76 .728
68 WRIST-THUMBTIP Lo.AGTH 26.95 (2.65) 0.50 (0.01) 4.44 .575
69 CROTCH 1 HEIGHT 8.13 (2.08) 0.31 (0.01) 3.48 .463
70 CROTCH 2 HEIGHT 7.17 (1.55) 0.53 (0.01) 2.60 .815
71 CROTCH 3 HEIGHT 1.22 (1.65) 0.56 (0.01) 2.76 .813
71 CROTCH 4 HEIGHT -2.28 (1.97) 0.51 (0.01) 3.30 .716
7 FOREARM-HAND LENGTH 122.05 (7.89) 1.86 (0.04) 13.22 .678
74 ELBOW-WRIST LENGTH 92.58 (6.66) 1.02 (0.03) 11.15 .468
75 ELBOW-CENTER OF GRIP LTH 121.70 (7.44) 1.23 (0.04) 12.49 .507
76 RADIALF-STYLION LENGTH 68.81 (7.01) 1.03 (0.04) 11.75 .450
77 FOREAPM CIRC, FLEXED 175.52 (10.54) 0.66 (0.05) 17.65 .129
78 BICEPS CIRC, FLEXED 193.93 (15.60) 0.75 (0.08) 26.12 .079
79 ARM LENGTH 249.72 (15.36) 2.78 (0.08) 25.72 .554
80 SHOULDER-ELBOW LENGTH 158.84 (8.68) 1.09 (0.04) 14-54 .371
81 ACROHION-RADIALE LENGTH 141.91 (8.33) 1.03 (0.04) 13.96 .365
82 THUMBTIP REACH 285.31 (16.94) 2.66 (0.09) 28.37 .482
83 WRIST WALL LENGTH 259.94 (15.99) 2.17 (0.08) 26.77 .410
84 WRISTWALL LENGTH, EXTND 3i2.69 (11.73) 2.24 (0.09) 29.69 .376
85 STATURE 991.24 (31.93) 3.95 (0.16) 53.48 .366
86 WEIGHT -4.99 (6.05) 0.43 (0.03) 10.13 .161

[ Regression equations based upon a smaller data set that used
directly measured finger circumference values.
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TABLE 11.
BIVARIATE REGRESSION EQUATIONS FOR MALES

Predictions Based on (59) HAND LENGTH MEASURED

Dependent HAND LENGTH MEASURED SE
Variable Intercept (SE) Slope (SE) (Est) r'

1 D! LENGTH 5.77 (2.17) 0.33 (0.01) 3.48 .466
2 DI HEIGHT 2.54 (4.30) 0.50 (0.02) 5.47 .452
3 D1 TIP TO WRIST CREASE 37.5/ (4.35) 0.52 (0.02) 7.00 .347
4 Dl IP JOINT BREADTH 13.8d (0.77) U.05 (0.00) 3.23 .148
5 D1 IP JOINT CIRC * 38.56 (8.13) 0.17 (0.04) 3.53 .152
6 Dl LINK LENGTH 34.39 (3.48) 0.46 (0.02) 5.60 .396
7 DI MC LINK LENGTH 33.26 (4.12) 0.25 (0.02) 6.62 .124
8 DI PROXIMAL LINK LENGTH -4.36 (1.69) 0.13 (0.01) 2.71 .186
9 DI DISTAL LINK LENGTH 8.67 (1.42) 0.13 (0.01) 2.28 .250
10 D2 LENGTH 2.50 (1.98) 0.38 (0.01) 3.19 .574
11 D2 HEIGHT 22.71 (3.14) 0.81 (0.02) 5.05 .716
12 D2 TIP TO WRIST CREASE 22.64 (3.34) 0.84 (0.02) 5.38 .703
13 D2 PIP JOINT BREADTH 16.06 (0.99) 0.04 (0.01) 1.58 .047
14 D2 PIP JOINT CIRC * 40.38 (6.56) 0.16 (0.03) 2.85 .213
15 D2 DIP JOINT BREADTH 14.57 (0.94) 0.03 (0.00) 1.51 .033
16 D2 DIP JOINT CIRC * 30.75 (5.93) 0.14 (0.03) 2.58 .228
17 D2 LINK LENGTH 7.23 (2.90) 0.52 (0.01) 4.66 ,549
18 D2 MC LINK LENGTH 15.41 (2.23) 0.32 (0.01) 3.59 .431
19 D2 DISTAL PHALANX LINK 5.46 (1.25) 0.12 (0.01) 2.02 .251
20 D2 MEDIAL PHALANX LINK -5.50 (1.23) 0.14 (0.01) 1.97 .344
21 D2 PROXIMAL PHALANX LINK 11.23 (3.30) 0.26 (0.02) 5.31 .184
22 D3 LENGTH -3.30 (1.97) 0.45 (0.01) 3.17 .662
23 D3 HEIGHT 15.50 (3.00) 0.92 (0.02) 4.82 .780
24 D3 TIP TO WRIST CREASE 15.53 (3.01) 0.92 (0.02) 4.84 .779
25 D3 PIP JOINT BREADTH 12.44 (0.03) 0.05 (0.00) 1.49 .104
26 D3 PIP JOINT CIRC * 33.19 (6.72) 0.20 (0.03) 2.91 .291
27 D3 DIP JOINT BREADTk1 13.24 (0.87) 0.03 (0.00) 1.40 .053
28 D3 DIP JOINT CIRC * 29.83 (5.87) 0.15 (0.03) 2.54 .239

9 D3 LINK LENGTH 7.94 (2.92) 0.53 (0.02) 4.70 .549
0 D3 MC LINK L.ENGTH 7.59 (2.82) 0.40 (0.01) 4.53 .428

31 D3 DISTAL PHALANX LINK 4.57 (1.30) 0.13 (0.01) 2.08 .274
32 D3 MEDIAL PHALANX LINK -10.70 (1.32) 0.19 (0.01) 2.12 .441
33 D3 PROXIMAL PHALANX LINK 14.69 (2.84) 0.21 (0.01) 4.57 .166
34 D4 LENGTH 0.16 (2.10) 0.41 (0.01) 3.37 .587
35 D4 HEIGHT 14.55 (3.50) 0.85 (0.02) 5.63 .692
36 D4 TIP TO WRIST CREASE 10.62 (3.09) 0.90 (0.02) 4.97 .762
37 D4 PIP JOINT BREADTH 13.16 (0.89) 0.04 (0.00) 1.42 .080
38 D4 PIP JOINT CIRC * 30.08 (6.98) 0.18 (0.04) 3.03 .254
39 D4 DIP JOINT BREADTH 12.65 (0.88) 0.03 (0.00) 1.42 .042
40 D4 DIP JOINT CIRC * Regression ouation in not Rign! icant,
41 D4 LINK LENGTH 9.45 (2359) 0.50 (0.01) 4.17 .586
42 D4 MC LINK LENGTH 1.16 (2.53) 0.40 (0.01) 4,07 .481
43 D4 DISTAL PHALANX LINK 5.41 (1.30) 0.12 (0.01) 2.09 .257

• Regression equations based upon a sma~l•r data set that used
directly measured finger circumference values.
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TABLE 11.
BIVARIATE REGRESSION EQUATIONS FOR MALES

Predictions Based on (59) HAND LENGTH MEASURED
(Continued)

Dependent HAND LENGTH MEASURED SE
Variable Intercept (SE) Slope (SE) (Est) r'

44 D4 MEDIAL PHAIANX LINK -8.66 (1.27) 0.17 (0.01) 2.05 .401
45 D4 PROXIMAL PHALANX LINK 13.31 (2.12) 0.20 (0.01) 3.41 .259
46 D5 LENGTH 2.54 (2.33) 0.32 (0.01) 3.74 .417
47 D5 HEIGHT 8.65 (3.98) 0.70 (0.02) 6.41 .541
48 D5 TIP TO WRIST CREASE 4.19 (3.56) 0.80 (0.01) 5.72 .657
49 D5 PIP JOINT BREADTIH 12.96 (0.78) 0.03 (0.00) 1.26 .059
50 D5 PIP JOINT CIRC * 34.72 (6.15) 0.12 (0.03) 2.67 .162
51 D5 DIP JOINT BREADTH 12.96 (0.79) 0.02 (0.00) 1.27 .030
52 D5 DIP JOINT CIRC * Regression equation is not significant.
53 D5 LINK LENGTH 4.36 (2.65) 0.42 (0.01) 4.25 .488
54 D5 MC LINK LENGTH -0.17 (2.89) 0.38 (0.01) 4.65 .397
55 D5 DISTAL PHALANX LINK 4.69 (1.25) 0.12 (0.01) 2.C2 .245
56 D5 MEDIAL PHALANX LINK -6.65 (1,17) G.12 (0.01) 1.87 .300
57 D5 PROXIMAL PHALANX LINK 6.84 (1.92) 0.18 (0.01) 3.09 .246
58 HAND LENGTH DIGITIZED 15.50 (3.00) 0.92 (0.02) 4.82 .780
60 HAND CIRCUMFERENCE 104.22 (5.02) 0.57 (0.03) 8.06 .324
61 PALM LENGTH 18.81 (2.31) 0.47 (0.12) 3.72 .612
62 HAND BREADTH DIGITIZED 53.55 (:t.34) 0.22 (0.02) 5.37 .135
63 HAND BREADTH MEASURED 43.89 (2.20) 0.24 (0.01) 3.54 .309
64 WRIST BREADTH 36.66 (2.62) 0.15 (0.01) 4.21 .110
65 WRIST CIRCUMFERENCE 88.53 (4.30) 0.44 (0.02) 6.92 .285
66 WRIST-CENTER OF GRIP LGTH 20.54 (2.58) 0.25 (0.01) 4.16 .267
67 WRIST-INDEX FINGER LENGTH 10.16 (1.72) 0.8e (0.01) 2.77 .908
68 WRIST-THUMBTIP LENGTH 11.61 (2.28) 0.58 (0.01) 3.67 .710
69 CROTCH 1 HEIGHT 13.46 (2.37) 0.29 (0.01) 3.81 .355
70 CROTCH 2 HEIGHT 18.87 (2.41) 0.47 (0.01) 3.88 .591
71 CROTCH 3 HEIGHT 14.67 (2.59) 0.49 (0.01) 4.16 .575

2 CROTCH 4 HEIGHT 10.07 (2.71) 0.45 (0.01) 4.35 .506
3 FOREARM-HAND LENGTH 79.52 (6.77) 2.08 (0.03) 10.91 .781

74 ELBOW-WRIST LENGTH 79.52 (6.77) 1.08 (0.03) 10.91 .491
75 ELBOW-CENTER OF GRIP LGTH 100,07 (7.35) 1.34 (0,04) 11.82 .556
76 RADIALE-STYLION LENGTH 47.35 (6.90) 1.14 (0.04) 11.10 .508
77 FOREARM CIRC, FLEXED 152.80 (0.78) 0.78 (0.06) 17.28 .165
78 BICEPS CIRC, FLEXED 165.91 (16.02) 0.89 (0.08) 25.76 .104
79 ARM LENGTH 191,34 (14.63) 3.09 (0.08) 23.52 .627
80 SHOULDER-ELBOW LENGTH 140.00 (8.79) 1.18 (0.05) 14.13 .406
81 ACROMION-RADIALE LENGTH 124.66 (8,46) 1.12 (0.04) 13.60 .397
82 THUMBTIP REACH 216.82 (16.06) 3.02 (0.08) 25.82 .571
83 WRIST WALL LENGTH 208.76 (15.70) 2.4 (0.08) 25.24 .475

84 W-IZT, WALL LENGTH, XTrND 247.55 (17.?0) 2.5b (0.09) 27.65 .458
85 STATURE 898.10 (31.69) 4.43 (0.16) 50-96 .424
86 WEIGHT -22.60 (6.08) 0.52 (0.03) 9.78 .217

* Regression equations based upon a smallar data set that used

directly measured finger circumference values.
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TABLE 11.
BIVARIATE REGRESSION EQUATIONS FOR MALES

Predictions Based on (63) HAND BREADTH MEASURED

Dependent R&ND BREADTH MEASURED SE
Variable Intercept (SE) Slope (SE) (Est) V

1 D1 LENGTH 34.73 (3.01) 0.39 (0.03) 4.47 .119
2 DI HEIGHT 40.94 (4.60) 0.66 (0.05) 6.85 .143
3 D1 TIP TO WRIST CREASE 71.78 (5.43) 0.73 (0.06) 8.08 .129
4 D1 IP JOINT BREADTH 8.05 (0.74) 0.18 (0.01) 1.11 .315
5 DI !P JOINT CIRC * 22.03 (8.05) 0.56 (0.09) 3.18 .336
6 D1 LINK LENGTH 62.47 (4.44) 0.67 (0.05) 6.60 .159
7 D1 MC LINK LENGTH 46.68 (4.62) 0.39 (0.05) 6.87 .056
8 D1 PROXIMAL LINK LENGTH 7.31 (1.97) 0.15 (0.02) 2.94 .047
9 DI DISTAL LINK LENGTH 17.79 (1.69) 0.18 (0.02) 2.51 .089

10 D2 LENGTH 28.29 (2.93) 0.52 (0.03) 4.36 .205
11 D2 HEIGHT 75.50 (5.43) 1.16 (0.06) 8.08 .270
12 D2 TIP TO WRIST CREASE 77.06 (5.68) 1.20 (0.06) 8.45 .266
13 D2 PIP JOINT BREADTH 8.79 (0.99) 0.16 (0.01) 1.48 .169
14 D2 PIP JOINT CIRL * 30.25 (6.72) 0.44 (0.07) 2.65 .316
15 D2 DIP JOINT BREADTH 7.70 (0.95) 0.14 (0.01) 1.42 .144
16 D2 DIP JOINT CIRC * 22.72 (6.16) 0.40 (0.07) 2.43 .306
17 D2 LINK LENGTH 44.25 (4.20) 0.71 (0.05) 6.25 .189
16 D2 MC LINK LENGTH 32.81 (2.88) 0.49 (0.03) 4.28 .190
19 D2 DISTAL PHALANX LINK 14.25 (1.50) 0.16 (0.02) 2.23 .081
20 D2 MEDIAL PHALANX LINK 4.76 (1.54) 0.20 (0.02) 2.29 .118
21 D2 PROXIMAL PHALANX LINK 26.57 (3.80) 0.38 (0.04) 5.65 .075
22 D3 LENGTH 29.17 (3.23) 0.60 (0.04) 4.80 .223
23 D3 HEIGHT 80.38 (5.91) 1.26 (0.07) 8.79 .217
24 D3 TIP TO WRIST CREASE 80.85 (5.93) 1.26 (0.07) 8.82 .269
25 D3 PIP JOINT BREADTH 5.84 (0.92) 0.18 (0.01) 1.37 .246
26 D3 PIP JOINT CIRC * 21.34 (6.70) 0.55 (0.07) 2.65 .416
27 D3 DIP JOINT BREADTH 7.07 (0.86) 0.14 (0.01) 1.31 .173
28 D3 DIP JOINT CIRC * 19.52 (5.89) 0.43 (0.06) 2.32 .365
2ý D3 LINK LENGTH 48.00 (4.28) 0.68 (0.05) 6.36 .173
30 D3 MC LINK LENGTH 32.85 (3.68) 0.57 (0.04) 5.47 .165
31 D3 DISTAL PHALANX LINK 14.89 (1.58) 0.16 (0.02) 2.34 .082
32 D3 MEDIAL PHALANX LINK 6.59 (1.80) 0.22 (0.02) 2.68 .108
33 D3 PROXIMAL PHALANX LINK 29.96 (3.27) 0.27 (0.04) 4.87 .055
34 D4 LENGTH 25.45 (3.09) 0.59 (0.03) 4.60 .232
35 D4 HEIGHT 74.81 (5.94) 1.17 (0.07) 8.84 .240
36 D4 TIP TO WRIST CREASE 74.95 (5.88) 1.22 (0.07) 8.75 .260
3, D4 PIP JOINT BREADTH 7.59 (0.90) 0.15 (0.01) 1.33 .192
38 DA PIP JOINT CIRC * 15.24 (6.76) 0.56 (0.07) 2.67 .421
39 D4 DIP JOINT BREADTH 6.16 (0.89) 0.14 (0.01) 1.32 .161
40 D4 DIP JOINT CIRC * 21.66 (6.49) 0.36 (0.07) 2.56 .251
4.1 D4 LI.K LENGT;1 40.50 (L.A21 0.73 (0.04) 5.68 .233
.i2 D4 MC LINK ITNG'IiI 34.45 (3.54) 0.48 (0.04) 5.26 .132
43 D4 DTSTAL PHALANX LINK 14.21 (1.55) 0.17 (0.02) 1 2.31 .090

Reg R agtion equations based upon a smaller data set that used
directly measured finger circamference values.
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TABLE 11.
BIVARIATE REGRESSION EQUATIONS FOR MALES

Predictions Based on (63) HAND BREADTH MEASURED
(continued)

Dependent HAND BREADTH MEASURED SE
Variable Intercept (SE) Slope (SE) (Est) r'

44 D4 MEDIAL PHALANX LINK 6.90 (1.69) 0.19 (0.02) 2.52 .096
45 D4 PROXIMAL PHALANX LINK 20.00 (2.45) 0.36 (0.03) 3.65 .153
46 05 LENGTH 20.75 (2.99) 0.49 (0.03) 4.44 .178
47 DS HEIGHT 62.41 (5.79) 0.92 (0.06) 8.62 .170
48 D5 TIP TO WRIST CREASE 71.93 (5.95) 0.97 (0.07) 8.85 .180
49 D5 PIP J'.INT BREADTH 7.04 (0.78) 0.13 (0.01) 1.16 .194
50 D5 PIP JOINT CIRC * 15.56 (5.54) 0.47 (0.06) 2 19 .438
51 D5 DIP JOINT BREADTH 6.99 (0.80) 0.11 (0.01) 1.19 .143
52 D5 DIP JOINT CIRC * 17.79 (5.44) 0.36 (0.06) 2.15 .316
53 D5 LINK LENGTH 28.88 (3.57) 0.63 (0.04) 5.30 .204
54 05 MC LINK LENGTH 43.05 (3.90) 0.34 (5.80) 5.80 .059
55 D5 DISTAL PHALANX LINK 12.45 (1.49) 0.16 (0.02) 2.21 .090
56 05 MEDIAL bHALANX LINK 3.93 (1.44) 0.15 (0.02) 2.15 .081
57 D5 PROXIMAL PHALANX LINK 13.67 (2.22) 0.31 (0.02) 3.31 .136
58 HAND LENGTH DIGITIZED 80.38 (5.91) 1.26 (0.07) 8.79 .271
59 HAND LENGTH MEASURED 77.41 (5.52) 1.29 (0.06) 8.21 .309
60 HAND CIRCUMFERENCE 15.79 (2.04) 2.19 (0.02) 3.04 .904
61 PALM LENGTH 51.32 (3.56) 0.65 (0.04) 5.27 .218
62 HAND BREADTH DIGITIZED 16.30 (2.97) 0.87 (0.03) 4.42 .415
64 WRIST BREADTH 24.97 (2.71) 0.45 (0.03) 4.03 .185
65 WRIST CIRCUMFERENCE 49.55 (3.83) 1.38 (0.04) 5.70 .515
66 WRIST-CENTER OF GRIP LGTH 37.03 (3.09) 0.36 (0.03) 4.60 .101
67 WRIST-INDEX FINGER LENGTH 78.32 (5.20) 1.14 (0.06) 7.74 .281
68 WRIST-THUMBTIP LENGTH 53.17 (3.99) 0.79 (0.04) 5.93 .242
69 CROTCH 1 HEIGHT 25.52 (2.88) 0.48 (0.03) 4.28 .186
70 CROTCH 2 HEIGHT 51.27 (3.62) 0.65 (0.04) 5.38 .211
71 CROTCH 3 HEIGHT 53.68 (3.91) 0.62 (0.04) 5.82 .172
72 CROTCH 4 HEIGHT 49.50 (3.89) 0.52 (0.04) 5.78 .128
ý3 FOREARM-HAND LENGTH 225.46 (13.35) 2.86 (0.15) 19.86 .273
74 ELBOW-WRIST LENGTH 148.05 (9.24) 1.57 (0.10) 13.75 .191
75 ELBOW-CENTER OF GRIP LGTH 185.08 (10.56) 1.93 (0.12) 15.71 .215
76 RADIALE-STYLION LENGTH 122.00 (9.57) 1,63 (0.11) 4.24 .191
77 FOREARM CIRC, FLEXED 68.02 (10.29) 2.61 (0.11) 15.31 .345
78 BICEPS CIRC, FLEXED 68.65 (16.18) 2.99 (0.18) 24.07 .218
79 ARM LENGTH 412.51 (22.96) 4.18 (0.25) 34.15 .213
80 SHOULDER-ELBOW LENGTH 199.98 (11.10) 1.88 (0.12) 16.51 .190
81 ACROMION-RADIALE LENGTH 185.98 (10.69) 1.72 (0.11) 15.91 .175
82 THUMBTIP REACH 396.49 (23.19) 4.48 (0.26) 34.50 .234
83 WRIST WALL LENGTH 344.18 (20.86) 3.73 (0.23) 31.04 .207
84 WRIST WALL LENGTH, EXTND 383.82 (22.49) 4.03 (0.25) 31-4'7 .2O08
85 STATiUR 1071.85 (39.58) 7.59 (0.44) 58.89 .231
86 WEIGHT -51.04 (6.20) 1.43 (0.07) 9.22 .305

• Regression equations based upon a smaller data set that used
directly measured finger circumference values.
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TABLE 12.
BIVARIATE REGRESSION EQUATIONS FOR FEMNALES

Predictions Based on (58) LAND LENGTH DIGITIZED

Dependent HAND LENGTH DIGITIZED SE
Variable Intercept (SE) Slope (SE) (Est) r'

1 Dl LENGTH -1.44 (1.63) 0.36 (0.01) 3.25 .548
2 DI HEIGHT 1.76 (2.67) 0.51 (0.01) 5.30 .472
3 Dl TIP TO WRIST CREASE 11.43 (3.06) 0.64 (0.02) 6.07 .519
4 Dl IP JOINT BREADTH 12.42 (0.59) 0.05 (0.00) 1.18 .129
5 Dl IP JOINT CIRC * 40.90 (3.16) 0.12 (0.02) 2.59 .179
6 Dl LINK LENGTH 15.33 (2.24) 0.54 (0.01) 4.46 .581
7 Dl MC LINK LENGTH 8.84 (2.99) 0.38 (0.02) 5.94 .278
8 D1 PROXIMAL LINK LENGTH -2.37 (1.30) 0.12 (0.01) 2.59 .174
9 D1 DISTAL LINK LENGTH 4.95 (0.99) 0.15 (0.01) 1.97 .343

10 D2 LENGTH -0.12 (1.32) 0.39 (0.01) 2.62 .682
11 D2 HEIGHT 11.42 (1.57) 5.86 (0.01) 3.13 .380
12 D2 TIP TO WRIST CREASE 8.25 (1.43) 0,91 (0.01) 2.85 .907
13 D2 PIP JOINT BREADTH 12.86 (0.61) 0..04 (0.00) 1.20 .093
14 D2 PIP JOINT CIRC * 38.70 (3.22) 0.13 (0.02) 2.65 .188
15 D2 DIP JOINT BREADTH 11.64 (0.56) 0.03 (0.00) 1.16 .068
16 D2 DIP JOINT CIRC * 36.99 (3.04) 0.08 (0.02) 2.50 ,091
17 D2 LINK LENGTH 7.37 (1.97) 0.52 (0.01) 3ý91 .632
18 D2 MC LINK LENGTH 0.88 (1.56) 0.39 (0.01) 3.11 .598
19 D2 DISTAL PHALANX LINK 3.2Z (0.85) 0.13 (0.00) 1.69 .347
20 D2 MEDIAL PHALANX LINK -4.29 (0,84) 0.14 (0.00) 1.67 .412
21 D2 PROXIMAL PHALANX LINK 10.38 (2.36) 0.26 (0.01) 4.69 .227
22 D3 LENGTH -5.99 (1.15) 0.47 (0.01) 2.28 .803
24 D3 TIP TO WRIST CREASE 0.13 (0.35) 1.00 (0.00) 0.69 .995
25 D3 PIP JOINT BREADTH 10.40 (0.58) 0.05 (0.00) 1.15 .155
26 D3 PIP JOINT CIRC * 38.61 (3.13) 0.13 (0.02) 2.57 .201
27 D3 DIP JOINT BREADTH 10.91 (0.55) 0.03 (0.00) 1.10 .088
28 D3 DIP JOINT CIRC * 34.48 (2.83) 0.10 (0.02) 2.32 .140
29 D3 LINK LENGTH 2.30 (1.69) 0.55 (0.01) 3.35 .723
3ý D3 MC LINK LENGTH -2.17 (1.71) 0.45 (0.01) 3.40 .629
3 D3 DIST'.L PHALANX LINK 0.76 (0.84) 0.14 (0.00) ]..67 o419
32 D3 MEDjiAL PHALANX LINK -10.01 (0.98) 0.20 (0.01) 1.94 .498
33 D3 PROXIMAL PHALANX LINK 12.03 (1.94) 0.21 (0.01) 3.85 .226
34 D4 LENGTH -3.38 (1.36) 0.42 (0.01) 2.70 .705
35 D4 HEIGHT -2.41 (1.33) 0.94 (0.01) 2.64 .924
36 D4 TIP TO WRIST CREASE -2.58 (1.25) ( .96 (0.01) 2.48 .936
37 D4 PIP JOINT BREADTH 9.32 (0.57) 0.05 (0.00) 1.12 .166
38 D4 PiP JOINT CIRC * 34.38 (3.16) 0.13 (0.02) 1.59 .202
39 D4 DIP JOINT BREADTH 10.28 (0.o6) 0.03 (0.00) 1.10 .070
40 D4 DIP JOINT CIRC * 32.23 (2.76) 0.09 (0.02) 2.27 .122
41 D4 LINK LENGTH 4.57 (1.49) 0.52 (0.01) 2.95 .750
42 D4 MC LINK LENGTH -7.16 (1.58) 0.44 (0.01) 3.13 .658
43 D4 DISTAL PHALANX LINK 2.46 (0.881 0.13 (0.00) 2.75 .356

• Regression equations based upon a smaller data set that used
directly measured finger circumference values,
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TABLE 12.
BIVARIATE REGRESSION EQUATIONS rOR FEMALES

Predictions Based on (58) HAND LENGTH DIGITIZED
(Continued)

Dependent HAND LENGTH DIGITIZED SE
Variable Intercept (SE) Slope (SE) (Est) r'

44 D4 MEDIAL PHALANX LINK -10.34 (0.96) 0.19 (0.01) 1.91 .477
45 D4 PROXIMAL PHALANX LINK 12.09 (1.39) 0.20 (0.01) !•.77 .343
46 D5 LENGTH -0.62 (1.61) 0.33 (0.01) 3.19 .509
47 D5 HEIGHT -6.01 (2.24) 0.78 (0.01) 4.46 .745
48 D5 TIP TO WRIST CREASE -5.26 (2.26) 0.85 (0.01) 4.49 .774
49 D5 PIP JOINT BREADTH 9.91 (0.54) 0.04 (0.00) 1.07 .104
50 D5 PIP JOINT CIRC * 31.36 (2.94) 0.11 (0.02) 2.41 .168
51 D5 DIP JOINT BREADTH 10.21 (0.53) 0.03 (0.00) 1.04 .053
52 D5 DIP JOINT CIRC * 31.00 (2.58) 0.07 (0.01) 2.12 .090
53 D5 LINK LENGTH 2.72 (1.73) 0.A2 (0.01) 3.43 .592
54 D5 MC LINK LENGTH -7.99 (2.07) 0.43 (0.01) 4.11 .510
55 D5 DISTAL PHkLANX LINK 3.68 (0.87) 0.11 (0.00) 1.72 .291
56 D5 MEDIAL PHALANX LINK -6.1" (0.89) 0.13 (0.01) 1.77 .327
57 D5 PROXIMAL PHALANX LINK 5.62 (1.22) 0.18 (0.01) 2.43 .347
59 HAND LENGTH MEASURED 15.43 (1.81) 0.93 (0.01) 3.60 .865
60 HAND CIRCUMFEPENCE 91.08 (3.43) 0.54 (0.02) 6.81 .373
61 PALM LENGTH 6.28 (1.15) 0.53 (0.01) 2.28 .840
62 HAND BREADTH DIGITIZED 40.46 (1.88) 0.24 (0.01) 3.73 .285
63 HAND BREADTH MEASURED 37.55 (1.53) 0.24 (0.01) 3.03 .368
64 WRIST BREADTH 36.87 (1.64) 0.11 (0.01) 3.26 .103
65 WRIST CIRCUMFERENCE 84.77 (2.94) 0.37 (0.02) 5.04 .283
66 WRIST-CENTER OF GRIP LGTH 29.50 (2.24) 0.21 (0.01) 4.46 .171
67 WRIST-INDEX FINGER LENGTH 23.37 (2.02) 0.82 (0.01) 4.01 .802
69 WRIST-THUMBTIP LENGTH 17.73 (1.97) 0.56 (0.01) 3.92 .664
69 CROTCH 1 HEIGHT 6.49 (1.71) 0.32 (0.01) 3.39 .456
70 CROTCH 2 HEIGHT 6.47 (1.25) 0.53 (0.01) 2.48 .814
71 CROTCH 3 HEIGHT 2.32 (1.32) 0.55 (0.01) 2.62 .810
7ý CROTCH 4 HEIGHT -2.61 (1.52) 0.51 (0.01) 3.03 .731
7 FOREARM-HAND LENGTH 68.85 (5.75) 2.11 (0.03) 11.42 .766
74 ELBOW-WRIST LENGTH 53.41 (5.26) 1.18 (0.03) 10.46 .549
75 ELBOW-CENTER OF GRIP LGTH 82.92 (5.82) 1.38 (0.03) 11.56 .580
76 RADIALE-STYLION LENGTH 33.20 (5.25) 1.18 (0.03) 10.43 .553
77 FOREARM CIRC, FTEXED 165.78 (7.17) 0.50 (0.04) 14.24 .105
78 BICEPS CIRC, FLEXED 209.16 (11.23) 0.41 (0.41) 22.31 .031
79 ARM LENGTH 161.58 (11.92) 3.16 (0.07) 23.68 .632
80 SHOULDER-ELBOW LENGTH 125.96 (6.76) 1.18 (0.04) 13.43 .426
81 ACROMION-RADIALE LENGTH 115.11 (6.61) 1.11 (0.04) 13.13 .406
82 THUMBTIP REACH 230.57 (12.31) 2.84 (0.07) 24.45 .564
83 WRIST WALL LENGTH 216.54 (11.89) 2.27 (0.07) 23.62 .471
84 WRIST WALL LENGTH, EXTND 282.06 (13.29) 2.24 (0.07) 26.40 .409
65 STATURE 890.91 (24.83) 4.16 (0.14) 49.33 .406
86 WEIGHT 4.66 (3.90) 0.32 (0.02) 7.76 .143

* Regression equations based upon a smaller data set that used
directly measured finger circumference values.
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TABLE 12.
BTVARIATE REGRESSION EQUATIONS FOR FEMALES

Predictions Based on (59) HAND LENGTH MEASURED

Dependent HAND LENGTH MEASURED SE
Variable Intercept (SE) Slope (SE) (Est) r'

1 D1 LENGTH 0.95 (1.76) 0.35 (0.01) 3.44 .492
2 D1 HEIGHT I.Q1 (2.75) 0.50 (0.02) 5.jo .453
- D! TIP TO WRIST CREASE 18.13 (3.34) 0.60 (0.02) 6.52 .444
4 D1 IP JOINT BREADTH 11.29 (0.59) 0.05 (0.00) 1.15 .161
5 D1 IP JOINT CIRC * 37.14 (3.18) 0.14 (0.02) 2.61 .214
6 D1 LINK LENGTH 19.10 (2.45) 0.51 (0.01) 4.78 .518
7 D1 MC LINK LENGTH 14.22 (3.15) 0.34 (0.02) 6.15 .227
8 DI PROXIMAL LINK LENGTH -2.51 (1.33) 0.12 (0.01) 2.60 .171
9 D1 DISTAL LINK LENGTH 6.42 (1.04) 0.13 (0.01) 2.04 .295

10 D2 LENGTH 3.83 (1.53) 0.36 (0.00) 2.99 .587
11 D2 HEIGHT 17.51 (2.14) 0.82 (0.01) 4.19 .785
12 D2 TIP TO WRIST CREASE 17.32 (2.24) 0.84 (0.01) 4.37 .782
13 D2 PIP JOINT BREADTH 12.38 (0.61) 0.OA (0.00) 1.20 .103
14 D2 PIP JOINT CIRC * 37.14 (3.18) 0.14 (0.02) 2.61 .214
15 D2 DIP JOINT BREADTH 11.36 (0.59) 0.03 (0.00) 1.16 .072
16 D2 DIP JOINT CIRC * 35.53 (3.01) 0.09 (0.02) 2.47 .110
17 D2 LINK LENGTH 12.32 (2.22) 0.49 (0.01) 4.33 .548
18 D2 MC LINK LENGTH 5.01 (1.75) 0.36 (0.01) 3.43 .511
19 D2 DISTAL PHALANX LINK 5.92 (0.92) 0.11 (0.01) 1.79 .259
20 D2 MEDIAL PHALANX LINK -4.14 (0.87) 0.14 (0,00) 1.70 .394
21 D2 PROXIMAL PHALANX LINK 10.55 (2.42) 0.25 (1,.01) 4.72 .218
22 D3 LENGTH -1.89 (1.43) 0.44 (0.01) 2.80 .701
23 D3 HEIGHT 9.70 (1.15) 0.93 (0.01) 3.61 .865
24 D3 TIP TO WRIST CREASE 9.11 (1.83) 0.94 (0.01) 3.58 .868
25 D3 PIP JOINT BREATI'H 9.84 (0.58) 0.05 (0.00) 1.14 .169
26 D3 PIP JOINT CIRC * 36.97 (3.08) 0.14 (0.02) 2.53 .229
27 D3 DIP JOINT BREADTH 10.69 (0.56) 0.04 (0.00) 1.10 .091
28 D3 DIP JOIN CIRC * 33.59 (2.81) 0.10 (0.02) 2.30 .155
29 D3 LINK LENt 'H 6.26 (1.94) 0.52 (0.01) 3.79 .644
310 D3 MC LINK LENGTH 2.95 (1.95) 0.42 (0.01) 3.81 .534

31 D3 DISTAL PHALANX LINK 3.85 (0.93) 0.13 (0.01) 1.82 .314
32 D3 MEDIAL PHALANX LINK -9.98 (1.01) 0.19 (0.01) 1.98 .481
33 D3 PROXIMAL PHALANX LINK 12.60 (1.98) 0.21 (0.01) 3.88 .211
34 D4 LENGTH -0.31 (1.55) 0.40 (0.00) 3.03 .6118
35 04 HEIGHT 8.52 (2.30) 0.86 (0.01) 4.47 .781
36 D4 TIP TO WRIST CREASE %.51 (2.05) 0.01 (0.01) 4.01 .832
37 D4 PIP JOINT BREADTH 9.31 (0.58) 0.05 (0.00) 1.13 .161
38 D4 PIP JOINT CIRC * 34.19 (3.16) 0.13 (0.02) 2.59 .204
39 D4 DIP JOINT BREADTH 9.96 (0.56) 0.03 (0.00) 1.10 .076
40 D4 DIP JOINT CIRC * 31.96 (2.76) 0.09 (0.02) 2.26 .126
41 D4 LIVK LENGTH 8.i8 (1.74) 0.49 (0,01) 3.39 670
42 D4 MC LINK LENGTH -3.67 (1.77) 0.42 (0.01) 3.46 .581
43 D4 DISTAL PHALANX LINK 4.80 (0.95) 0.12 (0.01) 1.85 .279

• Regression equations based upon a smaller data set that used
directly measured finger circumference values.
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TABLE 12.
BIVARIATE REGRESSION EQUATIONS FOR FLMALES

Predictions Based on (59) HAND LENGTH MEASURED
(Continued)

Dependent HAND LUNGTH MEASURED SE
Variable Intercept (SE) Slope (SE) (Est) r'

44 D4 MEDIAL PHALANX LINK -9.90 (1.00) 0.18 (0.01) 1.96 .449
45 D4 PROXIMAL PHALANX LINK 12.65 (1.44) 0.20 (0.01) 2.82 .322
46 D5 LENGTH 1.74 (2.72) 0.31 (0.01) 3.36 .454
47 D5 HEIGHT 5.21 (2.83) 0.70 (0.02) 5.52 .608
48 D5 TIP TO WRIST CREASE -1.23 (2.61) 0.81 (0.01) 5.10 .709
49 D5 PIP JOINT BREADTH 9.85 (0.55) 0.04 (0.00) 1.07 .103
50 D5 PIP JOINT CIRC * 29.89 (2.90) 0.12 (0.02) 2.38 .194
51 D5 DIP JOINT BREADTH 10.12 (0.53) 0.03 (0.00) 1.04 .056
52 D5 DIP JOINT CIRC * 30.51 (2.58) 0.07 (0.01) 2.11 .097
53 D5 LINK LENGTH 5.66 (1.89) 0.40 (0.01) 3.69 .528
54 D5 MC LINK LENGTH 4.23 (2.17) 0.41 (0.01) 4.23 .479
55 D5 DISTAL PHALANX LINK 5.71 (0.92) 0.10 (0.00) 1.80 .227
56 D5 MEDIAL PHALANX LINK -6.93 (0.90) 0.13 (0.00) 1.76 .340
57 D5 PROXIMAL PHALANX LINK 6.93 (1.28) 0.17 (0.01) 2.50 .309
58 HAND LENGTH DIGITIZED 9.68 (1.85) 0.93 (0.01) 3.61 .865
60 HAND CIRCUMFERENCE 87.76 (3.45) 0.55 (0.02) 6.74 .387
61 PALM LENGTH 11.42 (1.53) 0.50 (0.01) 2.98 .726
62 HAND BREADTH DIGITIZED 39.52 (1.90) 0.24 (0.01) 3.72 .288
63 HAND BREADTH MEASURED 36.19 (1.54) 0.24 (0.01) 3.00 .380
64 WRIST BREADTH 31.65 (1.62) 0.14 (0.01) 3.16 .158
65 WRIST CIRCUMFERENCE 81.05 (2.94) 0.39 (0.02) 5.75 .306
66 WRIST-CENTER OF GRIP LGTH 23.23 (2.20) 0.24 (0.01) 4.31 .227
67 WRIST-INDEX FINGER LENGTH 10.97 (1.36) 0.88 (0.01) 2.66 .913
68 WRIST-THUMBTIP LENGTH 9.53 (1.73) 0.60 (0.01) 3.37 .752
69 CROTCH 1 HEIGHT 9.27 (1.82) 0.30 (0.01) 3.57 .399
70 CROTCH 2 HEIGHT 12.68 (1.65) 0.49 (0.01) 3,22 .607
71 CROTCH 3 HEIGHT 9.85 (1.77) 0.50 (0.01) 3.46 .667
72 CROTCH 4 HEIGHT 5.77 (1.93) 0.45 (0.01) 3.77 .582
"13 FOREARM-HAND LENGTH 57.19 (5.57) 2.14 (0.03) 10.88 .788
74 ELBOW-WRIST LENGTH 57.19 (5.57) 1.14 (0.03) 10.88 .512
75 ELBOW-CENTER OF GRIP LGTH 80.42 (5.97) 1.38 (0.03) 11.66 .572
76 RADIALE-STYLION LENGTH 32.01 (5.41) 1.17 (0.03) 10.57 .541
77 FOREARM CIRC, FLEXED 157.64 (7.22) 0.53 (0.04) 14.11 .121
78 BICEPS CIRC, FLEXED 197.37 (11.36) 0.47 (0.06) 22.20 .041
79 ARM LENGTH 130.74 (11.30) 3.28 (0.06) 22.08 .680
80 SHOULDER-ELBOW LENGTH 116.52 (6.73) 1.21 (0.04) 13.14 .450
81 ACROMION-RADIALE LENGTH 105.15 (6.56) 1.14 (0.04) 12.83 .433
82 THUMBTIP REACH 211.91 (12.19) 2.90 (0.07) 23.81 .587
83 WRIST WALL LENGTH 203.78 (11.93) 2.31 (0.07) 23.31 .485
84 WRIST,WALL LENCTH, EXTND 250.8(i (13.12) 2.33 (0.07) 25.63 .443
85 STATURE 855.25 (24.70) 4.29 (0.14) 48.26 .431
86 WEIGHT -1.42 (3.91) 0.35 (0.02) 7.64 .169

' Regression equations based upon a smaller data set that used
directly measured finger circumfe. ence values.
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TABLE 12.

3IVARIATE REGRESSION EQUATIONS FOR FEMALES

Predictions Based on (63) HAND BREADTH MEASURED

Dependent HAND BREADTH MEASURED SE

Variable Intercept (SE) Slope (SE) (Est) ra

1 D1 LENGTH 23.46 (2.57) 0.50 (0.03) 4.44 .158
2 DI HEIGHT 33.25 (3.88) 0.75 (0.05) 6.71 .152
3 D1 TIP TO WRIST CREASE 43.80 (4.52) 1.03 (0.06) 7.82 .202
4 Dl IP JOINT BREADTH 5.13 (0.59) 0.19 (0.01) 1.02 .348
5 DI IP JOINT CIRC * 28.07 (3.29) 0.44 (0.04) 2.34 .334
6 Dl LINK LENGTH 40.44 (3.48) 0.88 (0.04) 6.01 .238
7 Dl MC LINK LENGTH 26.38 (3.81) 0.62 (0.05) 6.58 .114

8 D1 PROXIMAL LINK LENGTH 6.89 (1.61) 0.16 (0.02) 2.79 .043

9 Dl DISTAL LINK LENGTH 10.52 (1.29) 0.25 (0,02) 2.27 .160
10 D2 LENGTH 18.00 (2.281 0.65 (0.03) 3.94 .282
11 D2 HEIGHT 52.94 (4.20) 1.41 (0.05) 7.26 .355
12 02 TIP TO WRIST CREASE 56.40 (4.40) 1.43 (0.06) 7.61 .338

13 D2 PIP JOINT BREADTH 7.91 (0.65) 0.15 (0.01) 1.13 .206

14 D2 PIP JOINT CIRC * 23.39 (3.24) 0.48 (0.04) 2.30 .386
15 D2 DIP JOINT BREADTH 6.80 (0.63) 0.13 (0.01) 1.09 .174
16 D2 DIP JOINT CIRC * 21.19 (3.09) 0.38 (0.04) ;.19 .298
17 D2 LINK LENGTH 37.63 (3.30) 0.79 (0.04) 5.70 .217

18 D2 MC LINK LENGTH 18.77 (2.46) 0.64 (0.03) 4.25 .248
19 D2 DISTAL PHALANX LINK 9.11 (1.12) 0.21 (0.01) 1.93 .142
20 D2 MEDIAL PHALANX LINK 3.77 (1.17) 0.22 (0.01) 2.02 .145
21 D• PROXIMAL PHALANX LINK 26.74 (2.98) 0.37 (0.04) 5.14 .071

22 D3 LENGTH 16.69 (2.44) 0.76 (0.03) 4.22 .321

23 D3 HEIGHT 53.74 (4.51) 1.56 (0.06) 7.80 .368
24 D3 TIP TO WRIST CREASE 53.32 (4.52) 1.57 (0.06) 7.82 .370
25 D3 PIP JOINT BREADTH 4.90 (0.60) 0.18 (0.01) 1.04 .306

26 D3 PIP JOINT CIRC * 23.74 (3.14) 0.48 (0.04) 2.23 .399

27 D3 DIP JOINT BREADTH 6.07 (0.59) 0.14 (0.01) 1.02 .211

28 D3 DIP JOINT CIRC * 20.35 (0.39) 0.39 (0.04) 2.02 .349
2? D3 LINK LENGTH 31.28 (3.14) 0.87 (0.04) 5.43 .271

D3 MC LINK LENGTH 22.04 (2.83) 0.70 (0.04) 4.89 .232

31 D3 DISTAL PHALANX LINK 7.84 (1.16) 0.23 (0.01) 2.00 .167

32 D3 MEDIAL PHALANX LINK 1.88 (1.45) 0.29 (0.02) 2.51 .165
33 D3 PROXIMAL PHALANX LINK 21.20 (2.40) 0.36 (0.03) 4.16 .010
34 D4 LENGTH 13.73 (2.37) 0.74 (0.03) 4.10 .319
35 D4 HEIGHT 47.61 (4.49) 1.47 (0.06) 7.76 .343

36 D4 TIP TO WRIST CREASE 47.91 (4.55) 1.52 (0.06) 7.87 .352

37 D4 PIP JOINT BREADTH 4.47 (0.60) 0.17 (0.01) 1.03 .295
38 D4 PIP JOINT CIRC * 20.46 (3.23) 0.47 (0.04) 2.29 .378
3S D4 DIP JOINT BREADTH 5.39 (0.60) 0.13 (0.01) 1.03 .189

40 D4 DIP JOINT CIRC * 15.24 (2.79) 0.37 (0.03) 1.98 .331

4D 04 IIN- LENGTi 26.36 (2.79) 0.89 (u.u4) 4.U3 .332
42 D4 MC LINK LENGTH 21.55 (2.71) 0.63 (0.03) 4.78 .201

43 D4 DISTAL PHAIANX LINK 8.45 (1.16) 0.22 (0.01) 2.01 .150

• Regression equations based upon a smaller data met that used
directly measured finger circumference values.
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TABLE 12.
BIVARIATE REGRESSION EQUATIONS FOR FEMALES

Predictions Based on (63) HAND BREADTH MEASURED
(Continued)

Dependent HAND BREADTH MEASURED SE
Variable Intercept (SE) Slope (SE) (Est) ri

44 D4 MEDIAL PHALANX LINK 0.49 (2.40) 0.28 (0.01) 2.42 .164
45 D4 PROXIMAL PHALANX LINK 16.50 (1.77) 0.40 (0.02) 3.06 .200
46 D5 LENGTH 10.96 (2.28) 0.60 (0.03) 3.95 .249
47 D5 HEIGHT 39.02 (4.40) 1.17 (0.06) 7.61 .256
48 D5 TIP TO WRIST CREASE 46.02 (4.72) 1.25 (0.06) 8.16 .255
49 D5 PIP JOINT BREADTH 4.81 (0.57) 0.15 (0.01) 0.98 .248
50 D5 PIP JOINT CIRC * 17.95 (3.00) 0.42 (0.04) 2.13 .353
51 D5 DIP JOINT BREADTH 5.74 (0.57) 0.11 (0.01) 0.98 .161
52 D5 DIP JOINT CIRC * 17.69 (2.63) 0.32 (0.03) 1.87 .294
53 05 LINK LENGTH 19.03 (2.64) 0.74 (0.03) 4.57 .234
54 D5 MC LINK LENGTH 26.99 (3.20) 0.51 (0.04) 5.53 .112
55 D5 DISTAL PHALANX LINK 8.17 (1.10) 0.19 (0.01) 1.90 .132
56 D5 MEDIAL PHALANX LINK 0.15 (1.17) 0.20 (0.01) 2.02 A28
57 D5 PROXIMAL PHALANX LINK 11.23 (1.58) 0.33 (0.02) 2.73 .179
58 HAND LENGTH DIGITIZED 53.74 (4.51) 1.56 (0.06) 7.80 .368
59 HAND LENGTH MEASURED 54.77 (4.47) 1.58 (0.06) 7.72 .380
60 HAND CIRCUMFERENCE 13.44 (1.33) 2.18 (0.02) 2.29 .929
61 PALM LENGTH 36.90 (2.78) 0.80 (0.03) 4.80 .291
62 HAND BREADTH DIGITIZED 11.74 (1.61) 0.90 (0.02) 2.77 .604
64 WRIST BREADTH 24.38 (1.78) 0.41 (0.02) 3.07 .205
65 WRIST CIRCUM4FERENCE 51.53 (2.87) 1.26 (0.04) 4.97 .482
66 WRIST-CENTER OF GRIP LTH 35.89 (2.70) 0.38 (0.03) 4.68 .088
67 WRIST-INDEX FINGER LENGTH 57.68 (4.18) 1.41 (0.05) 7.22 .355
b8 WRIST-THUMBTIP LENGTH 41.44 (3.25) 0.96 (0.04) 5.69 .292
69 CROTCH I HEIGHT 20.21 (2.38) 0.53 (0.03) 4.12 .196
70 CROTCH 2 HEIGHT 37.27 (2.82) 0.80 (0.04) 4.88 .278
71 CROTCH 3 HEIGHT 36.47 (2.99) 0.80 (0.04) 5.17 .260
71 CROTCH 4 HEIGHT 31.62 (3.00) 0.71 (0.04) 5.18 .214
7 FOREARM-HAND LENGTH 167.54 (11.31) 3.47 (0.14) 19.55 .314
74 ELBOW-WRIST LENGTH 112.78 (7.99) 1.89 (0.10) 13.81 .213
75 ELBOW-CENTER OF GRIP LWTH 148.66 (9.02) 2.27 (0.11) 15.58 .235
76 RADIALE-STYLION LENGTH 97.95 (8.06) 1.83 (0.10) 13.95 .200
77 FOREARM CIRC, FLEXED 92.58 (7.46) 2.03 (0.09) 12.90 .265
78 BICEPS CIRC, FLEXED 106.67 (12.18) 2.20 (0.15) 21.05 .137
79 ARM LENGTH 291.22 (19.12) 5.44 (0.24) 33.04 .283
80 SHOULDER-ELBOW LENGTH 171.13 (9.18) 2.07 (0.12) 15.87 .199
81 ACROMION-RADIALE LENGTH 158.85 (8.90) 1.93 (0.11) 15.38 .186
82 THUMBTIF REACH 332.77 (18.30) 5.06 (0.23) 31.62 .272
83 WRIST WALL LENGTH 291..-5 (16.41) 4.14 (0.21) 28.37 .236
84 WRIST WALL LENGTH, EXTND 349.01 (17.61) 4.16 (0.22) 30.44 .214
85 STATURE 975.96 (32.27) R.2041) 55.7 .24U
86 WEIGsNT -24.42 (4.21) 1.09 (0.05) 1 7.28 .246

* Regression equations based Upon a smaller data set that used
directly measured finger circumference values.
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CRAMVR IV

VARIONS BY RACE AND SEX

So far, the presentation of hand data has focused on the demographically
balanced Army population. General research questions often ask how demographic
cponents differ within a population. In short, these are questions of
whether, or how, males are different from females, or Blacks are different from
Whites. Designers can make use of this information by anticipating demographic
shifts of groups that are substantially different frcm the population as a
whole by weighting demographic ccmponents to match a particular user group.
This type of question is best addressed through an analysis of variance
(ANOVA).

The analysis of variance presented here is a Race by Sex (5 x 2) analysis;

the racial group 'Mixed/Other' was dropped since it has no biological meaning.
These tests were conxducted using the larger hand data pool (1,108 males, and
1,746 females) since they do not. depend on the demoqraphic balance of the
working data base. The ANOVA tables that follow address questions of race and
sex variation by presenting the results of three ccaparisons. First is the
comparison of variation among racial groups, listed in the ANOVA tables under
"Main Effects: RACE-" This ccaparison tests for differences among the mean
values for racial groups when variation due to sex is controlled. The next
cowparison tests for differences between the mean values for the sexes when
variation due to race is controlled, listed in the, ANOVA tables under "Main
Effects: SEX." Last, listed in the ANOVA tables under "2-Way Interactions:
RA=, x SEX," iL a test for zariation due to group interactions while
controlling for the variations due to race or sex alone.

Interpretations of these tests are bas.d upon a p=. 05 significance level
corrected for 86 comparisons (Sokal and Rohlf 1981; Cheverud, et al. 1990).
Therefore, F values associated with p..00058 were interpreted as being
statistically significant. The ANOVA Lables are inLcrprcted by liryt examining
their interaction terms. These tests showed that Race by Sex interactions were
not significant for any dimension. Thus, statistically significant patterns of
racial variation do not vary by sex and vice versa. Statistical variations for
each of the main effects can now be examined. These tests showed that man and
wcmne are significantly different for all dimemsions. Racial groups were also
significantly diffrnt for all d- ion with 4 ~r epioL DIGT. 2 D-STAL .

SIRR ANGEAL JOINT OREADTH, DIGIT 2 DISTAL INTERRIAWANGEAL JOINT
CIR(124FE1UNCE, DIGIT 3 PROXIMAL RMAIANX LINK UNCIH, and DIGIT 4 PROXIMAL
PHALANX LINK ULCfl.

Scheffe's test is considered a post hoc test since it properly follows the
results of an ANOVA. Here, it addre-sses the question: since we know that there
are significant differences among racial groups when considered separately by
sex, which pairs of groups are significantly different? Racial groups are
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compared separately within each sex. For each dimension, results are presented
as a matrix of ccaparison pairs (Table 14 for Males, Table 15 for Females). An
asterisk (*) at the junction of a group pairing indicates that those two groups
have mean values that are significantly different at the p=. 05 level.

Two notable observations come from these tables. First, for both males and
females, limb length dimensions show the greatest number of differences among
racial groups. These results conform to previously documented differences
among racial groups (Brues 1977; Underwood 1979) The second coervation is
that, in males, HMMD EEADIH DIGITIZED shows no significant differenes among
racial groups, while HAND EPRADIH MEASURED shows four pairings where racial
groups are significantly different. In females, these two dimensions show more
comiarable differences among racial group pairs. The.;e results may be due to
tissue ccmpression that ndght be associated with caliper measurants.
Compressed tissue would have a normalizing effect on measurement distributions
(reducing the cbserved variance), which could enhance the prcbability of
achieving a statistical difference between group means. This possibility is
supported by the CV values (reported in Chapter 2) for the two dimensions
(Measured: Males 4.7%, Females 4.8%; Digitized: Males 6.1%, Females 5.3%).
Digitized dimensions show greater dispersion about their means. However, since
the female CV values are more similar than the values for males, one would
expect to see more similar results in their Scheffe ccmparisons.

The results of ANOVA and Scheffe tests should be applied during the
development of hardwear sizing and equipment accommodation systems. The ANOVA
tests indicated that significant differences occur between the sexes. This
signifies that sex specific designs cannot be expected to aoocmmidate both
sexes. The results of the Scheffe tests shcould be consulted to determine if
racial variation will similarly influence item design. If key dimensions are
shown to have signlificant differences among racial groups, then designers
should be aware of those differences during the planning process. Designers
should also be aware that the relationships anong two or more dimensions will
not necessarily be uniform across all race/sex groups. It is possible that two
r-ace/sex groups can have identical meuwi- for specific dimensions, but differ in
the relationship between those dimensions. This type of question is examined
through an analysis of onvarianoe (ANCOlVA). Pertinent information is not
presented in this report because of the potentially overwhelming ocmbinations
of all dimensions within each race/sex group. Nonetheless, designers should be
aware of this potential ccuplication in their attempts to accannodate user
populations.
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Table 13.

ANALYSIS OF VARIANCE: RACE x SEX

1. DIGIT 1 IfLEN=H

Sum of Mean Sig.

Source of Variation Squares DF Square F of F
Main Effects 32810.706 5 6562.141 315.483 .00000

RACE 6241.504 4 1560.376 75.017 .00000
SEX 30380.723 1 30380.723 1460.591 .00000

2-Way Interactions 53.678 4 13.420 .645 .63103
RACE x SEX 53.678 4 13.420 .645 .63103

Explained 32864.384 9 3651.598 175.555 .00000
Residual 57908.017 2784 20.800
Total 90772.401 2793 32.500

2. DIGIT 1 HEICWT

Sum of Mean Sig.
Source of Variation Squares DF Square F of F
Main Effects 53481.110 5 10696.222 217.389 .00000

RACE 13466.476 4 3366.619 68.423 .00000
SEX 47436.079 1 47436.079 964.086 .00000

2-Way Interactions 196.659 4 49.165 .999 .40920
RACE x SEX 196.659 4 49.165 .999 .40920

Explained 53677.770 9 5964.197 121.216 .00000
Residual 136981.536 2784 49.203
Total 190659.306 2793 68.263

3. DIGIT 1 TIP TO WRIST CMEME

Suim of Mean Sig.

Source of Variation sqlanr DF Sq-a! F of F
Main Effects 130179.728 5 26035.946 400.365 .00000

RACE 33010.563 4 8252.641 126.904 .00000
SEX 115276.646 1 115276.646 1772.656 .00000

2-Way Interactions 74.517 4 18.629 .286 .88684
RACE x SEX 74.517 4 18.629 .286 .88684

Explained 130254.245 9 14472.694 222.553 .00000
Residual 181044.817 2784 65.030
Total 311299.063 2793 1.11.457
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Table 13.

ANALYSIS OF VARIANCE: RACE x SEX
( Continued )

4. DIGIT 1 INTERPHAIANGEAL JOINI EREAUTH

Sum of Mean Sig.
Soixave of Variation Squares DF Square F of F
Main Effects 7753.977 5 1550.795 971.139 .00000

RACE 132.104 4 33.026 20.682 .00000
SEX 7692.807 1 7692.807 4817.390 .00000

2-Way Interactions 18.961 4 4.740 2.968 .02066
RACE x SEX 18.961 4 4.740 2.968 .02066

-xp1ained 7772.938 9 863.660 540.841 .00000
Residual 4445.722 2784 1.597
Total 12218.660 2793 4.375

--- - -------------------------- ---- - ---- --

5. DIGIT 1 INTERIHALANGEAL JOINT CIRJMFERENCE

Sum of Mean Sig.
Source of Variation Squares DF Square F of F
Main Effects 57630.629 5 11526.126 1690.865 .00000

RACE 548.422 4 127.105 20.113 .00000
SEX 56956.377 1 56956.377 8355.415 .00000

2-Way Interactions 78.568 4 19.642 2.881 .02378
PACE x SFX 78.568 4 19.642 2.881 .02378

Explainexd 57709.197 9 6412.133 940.650 .00000
Re-sidual 18977.700 2784 6.817
Iotal 76686.897 2793 27.457

6. DIGIT I I[Nl( taEarn

Sum of Mean Sig.
Source of Variation Squares DF Square F of F
Main Effects 121787.057 5 24357.411 550.080 .00000

RACE 11675.181 4 2918.795 65.917 .00000
SEX 119550.228 1 119550.228 2699.887 .00000

2-Way Interactions 31.990 4 7.997 .181 .94805
RACE x SEX 31.990 4 7.997 .181 .94805

Kxplained 121819.047 9 13535.450 305.681 .00000
1232,•7,14. 7"47 2784 44.280

'ota 1 24'-09:3.794 2793 87.753
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Table 13.

ANALYSIS OF VARIANCE: RACE x SEX
(Continued)

7. DIGIT 1 METACARPAL LINK La4IH

Sum of Mean Sig.
Souroe of Variation Squares DF Square F of F
Main Effects 42812.030 5 8562.406 193.525 .00000

RACE 15444.251 4 3861.063 87.267 .00000
SEX 34180.960 1 34180.960 772.549 .00000

2-Way Interactions 101.671 4 25.418 .574 .68180
RACE x SEX 101.671 4 25.418 .574 .68180

Explained 42913.702 9 4768.189 107.769 .00000
Residual 123176.450 2784 44.244
Total 166090.152 2793 59.467

8. DIGIT 1 PROXIMAL PHAIANX LINK LENGM

Sum of Mean Sig.
Scurm of Variation Squares DF Square F of 1,
Main Effects 3325.984 5 665.197 78.008 .00000

RACE 807.385 4 201.846 23.671 .00000
SEX 2960.778 1 2960.778 347.213 .00000

2-Way Interactions 35.908 4 8.977 1.053 .38102
RACE x SEX 35.908 4 8.977 1.053 .38102

Explained 3361.892 9 373.544 43.806 .00000
Residual 23739.930 2784 8.527
Total 27101.822 2793 9.703

9. DIGIT 1 DISTAL PHAIANX LINK LEN=T

Sum of Mean Sig.
Source of Variation Squares DF Square F of F
Main Effects 10248.551 5 2049.710 345.822 .00000

RACE 1012.967 4 253.242 42.726 .00000
SEX 10046.090 1 10046.090 1694.951 .00000

2-Way Interactions 3.354 4 .839 .14) .96677
RACE x SEX 3.354 4 .839 .1,.1 .96677

Explained 10251.906 9 1139.101 192.186 .00000
Residual 16500.955 2784 5.927
Total 26752.861 2793 9.579
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Table 13.

ANALYSIS OF VARIANCE: RACE x SEX
(Continued)

10. DIGIT 2 ITNGTH

Sum of Mean Sig.
Source of Variation Squares DF Square F of F
Main Effects 26816.954 5 5363.391 257.370 .00000

RACE 4468.703 4 1117.176 'J3.609 00000
SEXc 25291.766 3. 25291.766 1213.662 .00000

2-Way Interactions 37.298 4 9.325 .447 .77451
RACE x SEX 37.298 4 9.325 .447 .77451

Explained 26854.253 9 2983.806 143.182 .00000
Residual 58016.398 2784 20.839
Total 84870.650 2793 30.387

11. DIGIT 2 HEIGHT

Sum of Mean Sig.
Source of Variation Squares DF Square F of F
Main Effects 175103.952 5 35020,790 474.682 .00000

RACE 26532.052 4 6633.013 89.906 .00000
SEX 166860.874 1 166860.874 2261.683 .00000

2-Way Interactions 40.024 4 10.006 .136 .9688P
RACE x SEX 40.024 4 10.006 .136 .96888

Explained 175143.976 9 19460.442 263.773 .00000
Pesidual 205396.022 2784 73.777
Total 380539.999 2793 136.248

12. DIGIT 2 TIP TO WRIST CREASE LENGTI

Sum of Mean Sig.
Source of Variation Squares DF Square F of F
I'•in Effects [89352.267 5 3'870.453 482.516 .00000

RACE 33603.251 4 8400.813 107.037 .00000
SEX 177505.876 1 177505.876 2261.641 .00000

2-Way Interactions 61.708 4 15.427 .1.97 .93974
RACE x SEX 61.708 4 15.427 .197 .93974

Explained 189413.975 9 21045.997 268.152 .00000
Residual 218503.405 2784 78.485
Total 407917.380 2793 146 050
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Table 13.

ANALYSIS OF MARIANCE: RACE x SEX
(Continued)

13. DIGIT 2 PROXIMAL INTEPXHALANGEAL JOINT BREADTH

Sum of Mean Sig.
Source of Variation Squares DF Square F of F
Main Effects 6408.057 5 1281.611 659.156 .00000

RACE 52.575 4 13.144 6.760 .00004
SEX 6137.431 1 6137.431 31.56.590 .00000

2-Way Interactions 26.341 4 6.585 3.387 .01045
RACE x SEX 26.341 4 6.585 3.387 .01045

Exq;lained 6434.398 9 714.933 367.703 .00000
Residual 5412.996 2784 1.944
lbtal 11847.394 2793 4.242

14. DIGIT 2 PROXMIWL INIERPAIANAL JOINT CIRCMFERENCE

Sum of Mean Sig.
Source of Variation Squares DF Square F of F
Main Effects 34249.050 5 6849.810 1970.677 .00000

RACE 81.373 4 20.343 5.853 .00018
SEX 33154.555 1 33154.555 9538.503 .00000

2-Way Interactions 46.756 4 11.689 3.363 .01087
RACE x SEX 46.756 4 11.689 3.363 .01087

Explaineu 34295.806 9 3810.645 1096.315 .00000
Residual 9676.810 2784 3.476
Total 43972.615 2793 15.744

15. DIGIT 2 DISTAL INTEPHAIANGFAL JOINT Ei.EA=YI

Sum of Mean Sig.
Source of Variation Squares DF Square F of F
Main Effects 5039.974 5 1007.995 576.662 .00000

RACE 25.497 4 6.374 3.647 .00682
SEX 4874.151 1 4874.151 2788.444 .00000

2-Way Interactions 31.355 4 7.839 4.484 .00172
RACE x SEX 31.355 4 7.839 4.484 .00172

Explained 5071.328 9 563.481 322.361 .00000
Res-dual 4866.384 2784 1.748
Total 9937.712 2793 3.558
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Table 13.

ANALYSIS OF VARIANCE: RACE x SEX
(Continued)

16. DIGIT 2 DISTAL IN1IRPHAILAUEAL JOINr CIRCUMFERENCE

Sum of Mean Sig.
Source of Variation Squares DF Square F of F
Main Effects 28425.908 5 5685.182 1861.409 .00000

RACE 62.189 4 15.547 5.090 .00063
SEX 27545.436 1 27545.436 9018.764 .00000

2-Way Interactions 43.645 4 10.911 3.572 .00772
RACE x SEX 43.645 4 10.911 3.572 .00772

Explained 28469.553 9 3163.284 1035.704 .00000
Residual 8502.993 2784 3.054
Total 36972.547 2793 13.238

37. DIGIT 2 LINK LEWfi

Sum of Mean Sig.
Source of Variation Squares DF Square F of F
Main Effechs 55314.297 5 11062.859 274.493 .00000

RACE 10669.190 4 2667.298 66.181 .00000
SEX 51186.834 1 51186.834 1270.053 .00000

2-Way Interactions 40.557 4 10.139 .252 .90820
RACE x SEX 40.557 4 10.139 .252 .90820

Explained 55354.854 9 6150.539 152.608 .00000
Residual 112203.315 2784 40.303
Total 167558.169 2793 59.992

18. DIGIT 2 MFWACARPAL LINK LENI

Sum of Mean Sig.
Source of Variation Squares DF Square F of F
Main Effects 40159.343 5 8031.869 387.099 .00000

RACE 6539.697 4 1634.924 7d.796 .00000
SEX 38052.065 1 38052.065 1833.936 .00000

2-Way Interactions 9'..347 4 21.087 1.113 .35151
RACE x SEX 92.347 4 23.087 1.113 .35151

Explaind 40251.691 9 4472.410 215.550 .00000
Reoidual 57764.806 2784 20.749
Total 98016.497 2793 35.094
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Table 13.

ANALYSIS OF VAIANCE: RACE x SEX
(CXntinued)

19. DIGIT 2 DISTAL I1IANX LINK LEN=I{

Sum of Mean Sig.
Source of Variation Squares DF Square k of F
Main Effects 6200.070 5 1240.014 276.366 .00000

RACE 499.101 4 124.775 27.809 .00000
SEX 6117.918 1 6117.918 1363.519 .00000

2-Way Inte•ractions 9.650 4 2.412 .538 .70798
RACE x SEX 9.650 4 2.412 .538 .70798

Explained 6209.719 9 689.969 153.775 .00000
Residual 12491.421 2784 4.487
Total 18701.140 2793 6.696

20. DIGIT 2 MEDIAL PEAIANX LINK LEGT

Sum of Mean Sig.
Source of Variation Squares DF Square F of F
Main Effects 2976.320 5 595.264 125.316 .00000

RACE 1523.030 4 380.757 80.158 .00000
SEX 1988.143 1 1988.143 418.549 .00000

2-Way Interactions 18.090 4 4.523 .952 .43501
RACE x SEX 18.090 4 4.523 .952 .43501

Explained 2994.410 9 332.712 70.043 .00000
Residual 13224.240 2784 4.750
Total 16218.650 2793 5.807

21. DIGIT 2 PROXIMAL PHALANX LINK LENGIMi

Sum of Mean Sig.
Source of Variation Squares DF Square F of F
Main Effects 16151.783 5 3230.357 106.743 .00000

RACE 3207.296 4 801.824 26.495 .00000
SEX 1.4883.689 1 14883.689 491.814 .00000

2-Way Interactions 62.700 4 15.675 .518 .72259
R.ýCE x SEX 62.700 4 15.675 .518 ./2259

Explained 16214.483 9 1801.609 59.532 .00000
Residual 84251.683 2784 30.2 3
STotal 100466.166 2793 35.971
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Table 13.

ANALYSIS OF VARIANCE: RACE x SEX
(Continued)

22. DIGIT 3 LEGIH

Sum of Mean Sig.
Source of Variation Squares DF Square F of F
Main Effects 38575.874 5 7715.175 316.720 .00000

RACE 9272.282 4 2318.070 95.160 .00000
SEX 34547.918 1 34547.918 1418.246 .00000

2-Way Interactions 16.202 4 4.051 .166 .95543
RACE x SEX 16.202 4 4.051 .166 .95543

Explained 38592.076 9 4288.008 176.029 .00000
Residual 67817.148 2784 24.360
Total 106409.224 2793 38.099

23, DIGIT 3 HEIGHT

Sum of Mean Sig.
Source of Variation Squares DF Square F of F
Main Effects 226320.832 5 45264.166 562.852 .00000

RACE 53109.161 4 13277.290 165.101 .00000
SEX 203593.3*72 1 203593,372 2531.648 .00000

2-Way Interactions 73.811 4 18.453 .229 .92190
RACE x SEX 73.811 4 18.453 .229 .92190

Explained 226394.643 9 25154.960 312.798 .00000
Residual 223887.309 2784 80.419
Total 450281.951 2793 161.21.8

24. DIGIT 3 TIP TO WRIST CPEASE LENGTH

Slun of Mean Sig.
Source of Variation Squares DF Square F of F
Main Effects 224713.367 5 44942.673 555.786 .00000

RACE 53387.633 4 13346.908 165.055 .00000
SEX 201691.099 1 201691.099 2494.225 .00000

2-Way Interactions 67.31.7 4 16.829 .20R .93378
RACE x SEX 67.317 4 16.829 .208 .93378

Explained 224780.684 9 24975.632 308.863 .00000
Residual 225123.274 2784 80.863
Total 449903.959 2793 161.083
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Table 13.

ANALYSIS OF VARIANCE: RACE x SEX
(Continued)

25. DIGIT 3 1P))XIMAL I 1¶AIANGEAL JOI BEADTH

Sum of Mean Sig.

Source of Variation Squares DF Square F of F
Main Effects 6481.006 5 1296.201 686.385 .00000

RACE 54.418 4 13.605 7.204 .00002
SEX 6352.072 1 6352.072 3363.651 .00000

2-Way Interactions 22.798 4 5.700 3.018 .01905
RACE x SEX 22.798 4 5.700 3.018 .01905

Explained 6503.804 9 722.645 382.667 .00000
Residual 5257.432 2784 1.888
Total 11761.236 2/93 4.211

26. DIGIT 3 PROX[MAL INIRPHAIANGEAL JOINT CUMFERENCE

Sum of Mean Sig.
Source of Variation Squares DF Square F of F
Main Effects 45297.010 5 9059.402 2469.219 .00000

RACE 139.528 4 34.882 9.507 .00000
SEX 44353.434 1 44353.434 12088.914 .00000

2-Way Interactions 56.191 4 14.048 3.829 .00506
RACE x SEX 56.191 4 14.048 3.829 .00506

Explained 45353.200 9 5039.244 1373.490 .00000
Residual 10214.314 2784 3.669
Total 55567.514 2793 19.895

27. DIGIT 3 DISTAL INTERH-WANGEAL JOINT BREADUTH

Sum of Mean Sig.
Source_ of Vuriation Squares DF Square F of F
Main Effects 4730.826 5 946.165 601.997 .00000

RACE 65.327 4 16.332 10.391 .00000
SEX 4686.066 1 4686.066 2981.504 .00000

2-Way Interaction- 25.694 4 6.423 4.087 .00331
RACE x SEX 25,694 4 6.423 4.087 .00331

Explained 4756.519 9 528.5C 336.259 .00000
Residual 4375.646 2784 1.572
Total 9132.165 2793 3,270
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Table 13.

ANALYSIS OF VARIANCE: RACE x SEX
(Continued)

28. DIGIT 3 DISTAL INTERPRAIANGEAL jOINT C.IRCJMUERENCE

Sum of Mean Sig.
Source of Variation Squares DF Square F of F
Main Effects 31777.340 5 6355.468 2477.353 .00000

RACE 118.298 4 29.575 11.528 .00000
SEX 31203.895 1 31203.895 12163.239 .00000

2-Way Interactions 43.976 4 10.994 4.285 .00239
RACE x SEX 43.976 4 10.994 4.285 .00239

Explained 31821.316 9 3535.702 1378.212 .00000
Pesidual 7142.147 2784 2.565
Total 38963.463 2793 13.950

29. DIGIT 3 LINK TI

Sum of Mean Sig.
Source of Variation Squares DF Square F of F
Main Effects 70804.542 5 14160.908 352.209 .00000

RACE 10168.975 4 2542.244 63.230 .00000
SEX 67852.832 1 67852.832 1687.628 .00000

2-Way Interactions 105.251 4 26.313 .654 .62470
RACE x SEX 105.251 4 26.313 .654 .62470

Explained 70909.793 9 7878.866 195.962 .00000
Residual 111933.607 2784 40.206
Total 182843.400 2793 65.465

30. DIGIT 3 METACARPAL LINK LECTH

Sum of Mean Sig.
Source of Variation Squares DF Square F of F
Main Etfects 45241.188 5 9048.238 333.900 .00000

PACE 17127.212 4 4281.803 158.008 .00000
SEX 35575.452 1 35575.452 1312.012 .00000

2-Way Interactions 53.550 4 13.388 .494 .74015
RACE x SEX 53.550 4 13.388 .494 .7401.5

Explained 45294.738 9 5032.749 185.719 .00000
Residual 75442.705 2784 27.099

bt~a] 120737.443 2793 43.229
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Table 13.

ANALYSIS OF VARIANCE: RACE x SEX

(Continued)

31. DIGIT 3 DISTAL 14AANX LINK IENGTH

Sum of Mean Sig.
Source of Variation Squares DF Square F of F
Main Effects 8118.605 5 1623.721 327.637 .00000

RACE 1G18.215 4 254.554 51.364 .00000
SEX 7819.835 1 7819.835 1577.897 .00000

2-Way Interactions 8.361 4 2.090 .422 .79266
RACE x SEX 8.361 4 2.090 .422 .79266

Explained 8126.966 9 902.996 182.208 .00000
Residual 13797.166 2784 4.956
Total 21924.082 2793 7.850

32. DIGIT 3 MEDIAL PHALANX LINK IENGTH

Sum of Moan Sig.
Source. of Variation Squares DF Square F of F
Main Effects 6011.603 5 1202.321 202.604 .00000

RACE 4949.181 4 1237.295 208.498 .00000
SEX 2016.827 1 2016.827 339.858 .00000

2-Way Interactions 11.568 4 2.892 .487 .74528
RACE x SEX 11.568 4 2.892 .487 .74528

Explained 6023.172 9 669.241 112.775 .00000
Residual 16521.162 2784 5.934
Total 22544.334 2793 8.072

33. DIGIT 3 PROXIMAL PHAIANX LINK UL-IH

Sum of Mean Sig.
Souroe of Variation Squares DF Square F of F
Main Effects 16942.989 5 3388.598 156.557 .00000

RACE 118.851 4 29.713 1.373 .24460
SEX 16479.746 1 1.6479.746 761.380 .00000

2-Way Interactions 68.990 4 17.248 .797 .52838
RACE x SEX 68.990 4 17.248 .797 .52838

Explained 17011.980 9 1890.220 87.330 .00000
Residual 60258.464 278l 21.645
Total 77270.444 2793 27.666
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Table 13.

ANALYSIS OF VARIANCE: RACE x SEX
(Continued)

34. DIGIT 4 LENGT

Sum of Mean Sig.
Source of Variation Squares DF Square F of F
Main Effects 40049.616 5 8009.923 349.303 .00000

RACE 7983.807 4 1995.952 87.041 .00000
SEX 37023.312 1 37023.312 1614.540 .00000

2-Way Interactions 30.684 4 7.671 .335 .85418
RACE x SEX 30.684 4 7.671 .335 .85418

ExL'lained 40080.300 9 4453.367 194.206 .00000
Re-idual 63840.399 2784 22.931
Total 103920.699 2793 37.208

35. DIGIT 4 HEIGHT

Sum of Mean Sig.
Source of Variation Squares DF Square F of F
Main Effects 212155.443 5 42431.089 547.931 .00000

RACE 51605.952 4 12901.488 166.603 .00000
SEX 189565.703 1 189565.703 2447.945 .00000

2-Way Interactions 118.632 4 29.658 .383 .82064
RACE x SEX 118.632 4 29.658 .383 .82064

Explained 212274.075 9 23586.008 304.576 .00000
Residual 215589.408 2784 77.439
Total 427863.483 2793 153.191.

36. DIGIT 4 TIP MO WRIST CREASE LENGTH

Sum of Mean Sig.
Source of Variation Squares DF Square F of F
Main Effects 228319.681 5 45663.936 587.805 .00000

RACE 58324.532 4 14581.133 187.694 .00000
SEX 202038.134 1 202038.134 2600.719 .00000

2-Way Interactions 39.451 4 9.863 .127 .97253
RACE x SEX 39.451 4 9.863 .127 .97253

Explbincd 228359.131 9 25373.237 326.615 .00000
lIzudwl 216276.424 2784 /'I. W5
Total 444035.555 2793 159.196
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Table 13.

ANALYSIS OF VARIANCE: RACE x SEX
(Continued)

37. DIGIT 4 PROXIMAL INrERP-AIAMN L JOINT BREADIH

Sum of Mean Sig.
Source of Variation Squares DF Square F of F
Main Effects 6039.729 5 1207.946 700.745 .00000

RACE 93.916 4 23.479 13.621 .00000
SEX 5998.374 1 5998.374 3479.734 .00000

2-Way Initeractions 19.260 4 4.815 2.793 .02741
RACE x SEX 19.260 4 4.815 2.793 .02741

Explained 6058.989 9 673.221 390.544 .00000
Residual 4799.067 2784 1.724
Total 10858.056 2793 3.888

38. DIGIT 4 PROXIMAL INTERPHALANGEAL JOINr CI1JM-ERECE

Sum of Mean Sig.
Source of Variation Squares DF Square F of F
Main Effects 37494.825 5 7498.965 2122.734 .00000

RACE 202.71.2 4 50.678 14.345 .00000
SEX 36955.137 1 36955.137 10460.898 .00000

2-Way Interactions 55.819 4 13.955 3.950 .00415
RACE x SEX 55.819 4 13.955 3.950 .00415

Explained 37550.644 9 4172.294 1181,-052 .00000
Residual 9835.016 2784 3.533
Total 47385.660 2793 16.966

39. DIGIT 4 DISTAL INPMAWAN(EL JOINT PREAIIH

Sum of Mean Sig.

Sote of Variation Squares DF Square F of F
Main Effects 4916.756 5 983.351 626.929 .00000

RACE 44.133 4 11.033 7.034 .00003
SEX 4837.952 1 4837.952 3084.406 .00000

2-Way Interactions 24.358 4 6.090 3.882 .00464
RACE x SEX 24.358 4 6.090 3.882 .00464

Explained 4941.114 9 549.013 350.020 .00000
Residual 4366.760 2784 1.569
Total 9307.874 2793 3.333
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Table 13.

ANALYSIS OF VARIANCE: RACE x SEX
(Continued)

40. DIGIT 4 DISTAL nmR RIANGEAL JOINT MRCU4FEENCE

Sum of Mean Sig.
Source of Variation Squares DF Square F of F
Main Effects 32307.279 5 6461.456 2958.666 .00000

RACE 111.313 4 27.828 12.742 .00000
SEX 31734.310 1 31734.310 14530.971 .00000

2-Way Interactions 40.266 4 10.067 4.609 .00140
RACE x SEX 40.266 4 10.067 4.609 .00140

Explained 32347.546 9 3594.172 1645.752 .00000
Residual 6080.001 2784 2.184

Total 38427.547 2793 13.759

41. DIGIT 4 LINK IEN=

Sum of Mean Sig.
Source of Variation Squares DF Square F of F
Main Effects 71860.248 5 14372.050 428.267 .00000

RACE 11247.941 4 2811.985 83.793 .00000
SEX 68362.040 1 68362.040 2037.094 .00000

2-Way Interactions 53.281 4 13.320 .397 .81066
RACE x SEX 53.281 4 13.320 .397 .81066

Explained 71913.529 9 7990.392 238.103 .00000
Residual 93427.176 2784 33.559
Total 165340.704 2793 59.198

42, DIGIT 4 METACARPAL LINK 104M

Sum of Mean Sig.
Source of Variation Squares DF Square F of F
Main Effects 45985,.155 5 9197.031 386.100 .00000

RACE 18392.951 4 4598. ,38 193.039 .00000
SEX 35353.464 1 35353.464 1484.173 .00000

2-Way Interactions 23.851 4 5.963 .250 .90942
RACE x SEX 23.851 4 5.963 .250 .90942

Explained 46009.006 9 5112.112 214.611 .00000
Residual 66315.742 2784 23,820
Total 112324.748 2793 40.217
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Table 13.

ANALYSIS OF VARIANCE: RACE x SEX
(Continued)

43. DIGIT 4 DISTAL PHAIANX LINK L.CriH

Sum of Mean Sig.
Source of Variation Squzares DF Square F of F
Main Effects 9443.692 5 1888.738 390.054 .00000

RACE 999.130 4 249.782 51.584 .00000
SEX 9202.566 1 9202.566 1900.476 .00000

2-Way Interactions 11.536 4 2.884 .596 .66593
RACE x SEX 11.536 4 2.884 .596 .66593

Explained 9455.223 9 1050.581 216.962 .00000
Residual 13480.806 2784 4.842
Total 22936.034 2793 8.212

44. DIGIT 4 MEDIAL PHAIANX LINK LE -1l

Sum of Mean Sig.
Sourcioe of Variation Squares DF Square F of F
Main Effects 5146.828 5 1029.366 181.144 .00000

RACE 3732.073. 4 933.018 164.189 .00000
SEX 2316.910 1 2316.910 407.721 .00000

2-Way Interactions 11.116 4 2.779 .489 .74381
RACE x SEX 11.116 4 2.779 .489 .74381

Explained 5157.944 9 573.105 100.853 .00000
Residual 15820.318 2784 5.683
Total 20978.262 2793 7.511

45. DIGIT 4 PROXIMAL PHAIANX LINK IJENGWIH

Sum of Mean sig.
Source of Variation Squares DF Square F of F
Main Effects 13720.222 5 2744.044 210.253 .00000

RACE 246.747 4 61.687 4.727 .00115
SEX 13649.985 1 13649.985 1045.882 .00000

2-Way Interactions 23.252 4 5.813 .445 .77596
RACE x SEX 23.252 4 5.813 .445 .77596

Explained 13743.474 9 1527.053 117.005 .00000
Residual 36334,468 2784 13.051
Total 50077.942 2793 17.930
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Table 13.

ANALYSIS OF VARIANCE: RACE x SEX
(Continued)

46. DIGIT 5 LWTGM

Sum of Mean Sig.
Source of Variation Squares DF Square F of F
Main Effects 29403.722 5 5880.744 278.910 .00000

RACE 2521.730 4 630.433 29.900 .00000
SEX 28976.392 1 28976.392 1374.285 .00000

2-Way Interactions 34.796 4 8.699 .413 .79916
RACE x SEX 34.796 4 8.699 .413 .79916

Explained 29438.518 9 3270.946 155.134 .00000
Residual 58699.821 2784 21.085
Total 88138.339 2793 31.557

47. DIGIT 5 HEIGHT

Sum of Mean Sig.
Soucoe of Variation Squares DF Square F of F
Main Effects 148985.529 5 29797.106 421.481 .00000

RACE :33675.776 4 8418.944 119.086 .00000
SEX 134857.011 1 134857.011 1907.559 .00000

2-Way Interactions 265.220 4 66.305 .938 .44293
RACE x SEX 265.220 4 66.305 .938 .44293

Explained 149250.749 9 16583.417 234.573 .00000
Residual 196818.027 2784 70.696
Total 346068.776 2793 123.906

- - -- - - - - -- - - - --------- ___________ - ___________________________

48. DIGIT 5 TIP TO WRIST CREASE LF14G

Sum of Mean Sig.
Source of Variation SXuares DF Square F of F
Main Effects 180355.429 5 36071.086 478.546 .00000

RACE 45565.109 4 11391.277 151.125 .00000
SEX 159997.357 1 159997.357 2122.645 .00000

2-Way Interactions 230.324 4 57.581 .764 .54982
RACE x SEX 230.324 4 57.581 .764 .54982

Explained 180585.753 9 20065.084 266.198 .00000
Residual 209847.912 2784 75.376
Total '390433.665 2793 139.790
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Table 13.

ANALYSIS OF VARIANCE: RACE x SEX
(Continued)

49. DIGIT 5 PROXIMAL II IR IANGEAIL JOINT EEADTH

Sum of Mean Sig.
Source of Variation Squ•res DF Square F of F
Main Effects 4695.589 5 939.118 670.085 .frroo

RACE 103.190 4 25.798 18.407 000
SEX 4666.898 1 4666.898 3329.954 . ,000

2-Way Interactions 13.437 4 3.359 2.397 .05157
RACE x SEX 13.437 4 3.359 2.397 .05157

Explained 4709.026 9 523.225 373.335 .00000
Residual 3901.749 2784 1.401
Total 8610.775 2793 3.083

50. DIGIT 5 PIOXIMAL INI•RPHAIANGEAL JOINT CIRWMFERb2CE

Sum of Mean Sig.
Source of Variation Squares DF Square F of F
Main Effects 34575.760 - 6915.152 2293.518 .00000

RACE 205.961 4 51.490 17.078 .00000
SEX 34076.950 1 34076.950 11302.150 .00000

2-Way Interactions 34.847 4 8.712 2.889 .02348
RACE x SE). 34.847 4 8.712 2.889 .02348

Explained 34610.607 9 3845.623 1275.461 .00000
Residual 8393.998 278A 3.015
Total 43004.605 2793 15.397

51. DIGIT 5 DISTAL fl PH•AI•ANGEAL JOINT FADFl

Sum of Mean Sig.
Source of Variation Squares DF Square F of F
Main Effects 471.7.142 5 943.428 716.092 .00000

RACE 35.276 4 8.819 6.694 .00000
SFX 4619.311 1 4619.311 3506.201 .00000

2-Way Interactions 22.117 4 5.529 4.197 .00276
RACE x SEX 22.117 4 5.529 4.197 .00276

Ecplained 4739.259 9 526.584 399.694 .00000
Residual 3667.834 2784 1.317
Total 8407.093 -793 3.010
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Table 13.

ANALYSIS OF VARIANCE: RACE x SEX
(Continued)

52. DIGIT 5 DISTAL INTERPA.LANGEAL JOINTR CIRMWERECE

Sunm of Mean Sig.
Source of Variation Squares DF Square F of F
Main Effects 29282.927 5 5856.585 2590.025 .00000

RACE 124.503 4 31.126 3.3.765 .00000
SEX 28767.076 1 28767.076 12721.995 .00000

2-Way Interactions 31.147 4 7.787 3.444 .00952
RACE x SEX 31.1.47 4 7.787 3.444 .00952

Explained 29314.07, 9 3257.119 1440.433 .00000
Residual 6295.203 2784 2.261
Total 35609.277 2793 12.749

53. DIGIT 5 LINK LENGfi

Sum of Mean Sig.
Soumce of Variation Squares DF Square F of F
Main Effects 53267.257 5 10653.451 373.331 .00000

RACE 6777.313 4 1694.328 59.375 .00000
SEX 51529.297 1 51529.297 1805.750 .00000

2-Way Interactions 49.889 4 12.472 .437 .78178
RACE x SEX 49.889 4 12.472 .437 .78178

Explained 53317.146 9 5924.127 207.600 .00000
Residual 79444.852 2784 28.536
Total 132761.999 2793 47.534

54. DIC T 5 METACARPAL IENK LENGIH

Sum of Mean Sig.
Source of Variation Squares DF Square F of F
Main Effects 40231.817 5 8046.363 276.236 .00000

RACE 17272.675 4 4318.169 148.245 .00000
SEX 29927.631 1 29927.631 1027.431 .00000

2-Way Interactions 90.426 4 22.607 .776 .54196
RACE x SEX 90.426 4 22.607 .776 .54196

Explained 40322.243 9 4480.249 153.809 .00000
Residual 81094.020 2784 29.129
Total 121416.263 2793 43.472
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Table 13.

ANALYSIS OF VARIANCE: RACE x SEX
(Continued)

55. DIGIT 5 DISTAL •AILANX LINK LENGrH

Sum of Mean Sig.
Source of Variation Squares DF Square F of F
Main Effects 8979.110 5 1795.822 407.737 .00000

RACE 381.843 4 95.461 21.674 .00000
SEX 8944.908 1 8944.908 2030.918 .00000

2-Way Interactions 19.042 4 4.761 1.081 .36701
RACE x SEX 19.042 4 4.761 1.081 .36701

Explained 8998.152 9 999.795 227.001 .00000
Residual 12261.756 2784 4.404
Total 21259.908 2793 7.612

56. DIGIT 5 MEDIAL PWAIANX LINK LENGT

Sum of Mean Sig.
Source of Variation Squares DF Square F of F
Main Effects 2218.501 5 443.700 103.134 .0000k

RACF 1.340.046 4 335.012 77.870 .00000
SEX 1282.844 1 1282.844 298.186 .00000

2-Way interactions 11.817 4 2.954 .687 .60172
RACE x SEX 11.817 4 2.954 .687 .60172

Explained 2230.318 9 247.813 57.602 .00000
Residual 11977.230 2784 4.302
Total 14207.548 2793 5.087

57. DIGIT 5 IWCXIMAL PIHALANX LINK LENGM

Sum of Mean Sig.
Source of Variation Sgiares DF Square F of F
Main Effects 9889.149 5 1977.830 195.189 .00000

RACE 777.745 4 194.436 19.189 .00000
SEX 9787.145 1 9787. 45 965.877 .00000

2-Way Interactions 42.774 4 10.694 1.055 .38000
IeACE x SEX 42.774 4 10.694 1.055 .38000

Explained 9931.923 9 1103.547 108.907 .00000
Residual 28210.023 2784 10.133
Total 38141.946 2793 13.656
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Table 13.

ANALYSIS OF VARIANCE: RACE x SEX
(Continued)

58. HAND LENGIH FR1M DIGITIZER

Sum of Mean Sig.
Source of Variation Squares DF Square F of F
Main Effects 226320.832 5 45264.166 562.852 .00000

RACE 53109.161 4 13277.290 165.101 .00000
SEX 203593.372 1 203593.372 2531.648 .00000

2-Way Interactions 73.811 4 18.453 .229 .92190
RACE x SEX 73.811 4 18.453 .229 .92190

Explained 226394.643 9 25154.960 312.798 .00000
Residual 223887.309 2784 80.419
Total 450281.951 2793 161.218

59. HAND LENGIr MEASURED

Sum of Mean Sig.
Source of Variation Squares DF Square F of F
Main Effects 166998.316 5 33399.663 425.141 .00000

RACE 49717.941 4 12429.485 158.214 .00000
SEX 142283.123 1 142283.123 1811.107 .00000

2-Way Interactions 102.541 4 25.635 .326 .86032
RACE x SEX 102.541 4 25.635 .326 .86032

Explained 167100.8:i7 9 18566.762 236.334 .00000
Residual 218715.009 2784 78.561
Total 385815.866 2793 138.137

60. HAND CIRCUMFERENCE

Sum of Mean Sig.
Soxrce of Variation Squares DF Square F of F
Main Effects 510391.688 5 102078.338 1297.644 .00000

RACE 9747.478 4 2436.870 30.978 .,0000
SEX 507210.742 1 507210.742 6447.785 .00000

2-Way Interactions 261.295 4 65.324 .830 .50747
RACT x SEX 261,295 4 65.324 .830 .50747

Explained 51065" 983 9 56739.220 721.283 .00000
flasidual 21900J.516 2784 78.664
Total 729654.499 2793 261.244
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Table 13.

ANALYSIS OF VARIANCE: RACE x SEX
(Continued)

61. PALM LE24GM

Sum of Mean Sig.
Source of Variation Squares DF Square F of F
Main Effects 78000.319 5 15600.064 575.902 .00000

RACE 18192.628 4 4548.157 167.903 .00000
SEX 70220.812 1 70220.812 2592.319 .00000

2-Way Interactions 83.073 4 20.768 .767 .54785
RACE x SEX 83.073 4 20.768 .767 .54785

Explained 78083.392 9 8675.932 320.287 .00000
Residual 75413.087 2784 27.088
Total 153496.479 2793 54.958

62. HAND RFAUDMh FRO4 DIGITIZER

Sum of Mean Sig.
Source of Variation Squares DF Square F of F
Main Effects 99364.383 5 19872.877 821.275 .00000

RACE 1070.069 4 267.517 11.056 .00000
SEX 98068.891 1 98068.891 4052.838 .00000

2-Way Interactiors 291.576 4 72.894 3.012 .01924
RACE x SEX 291.576 4 72.894 3.012 .01924

Explained 99655.958 9 11072.884 457.603 .00000
Residual 67366.082 p784 24.198
Total 167022.040 1793 59.800

63. HAND 1VEADI MEASURED

Sum of Mean Sig.
Source ot Variation Squares DF Square F of F
Main Effects 80392.570 5 16078.514 1056.086 .00000

RACE 1952.913 4 488.228 32.068 .00000
SEX 79831.663 1 79834.663 5243.785 .00000

2-Way Interactions 40 669 4 10.167 .668 .61490
RACE x SEX 40.669 4 10.167 .668 .61490

Explained 80433.239 9 8937.027 587.011 .00000
Residual 42385.355 2784 15.225
Total 122818.594 2793 43.974
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Table 13..

ANALYSIS OF VARIANCE: RACE x SEX
(Continued)

64. WRISTH EEADTI

Sum of Mean Sig.
Source of Variation Squares DF Square F of F
Main Effects 52413.569 5 10482.714 725.596 .00000

RACE 860.140 4 215.035 14.884 .00000
SEX 48740.106 1 48740.106 3373.710 .00000

2-Way Interactions 118.372 4 29.593 2.048 .08908
RACE x SEX 118.372 4 29.593 2.048 .08908

Explained 52531.942 9 5836.882 404.019 .00000
Residual 40220.549 2784 14.447
Total 92752.49]. 2793 33.209

65. WRIST CIRMUICFNCE

Sum of Mean Sig.
Sourceof Variation Squares DF Square F of F
Main Effects 352337.818 5 70467.564 1301.129 .00000

RACE 3706.692 4 926.673 17.110 .00000
SEX 342484.417 1 342484.417 6323.711 .00000

2-Way Interactions 310.598 4 77.649 1.434 .22405
RACE x SEX 310.598 4 77.649 1.434 .22405

Explaind 352648.415 9 39183.157 723.487 .00000
Residual 150778.028 2784 54.159
Total 503426.444 2793 180.246

66. WRIST-CNI•R OF GRIP L1491H

Sum of Mean Sig.
Source of Variation Squares DF Square F of F
Main Effects 11623.567 5 2324.713 101.927 .00000

RACE 3057.735 4 764.434 33.517 .00000
SFX 10223.232 1 10223.232 448.238 .00000

2-Way Interactions 90.367 4 22.592 .991 .41351
RACE x SEX 90.367 4 22.592 .991 .41351

Explained 11713.934 9 1301.548 57.066 .00000
Residual 63496.321 2784 22.808
Total 75210,255 2793 26.928
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Table 13.

ANALYSIS OF VARIANCE: RACE x SEX
(Continued)

67. WRIST-INDEX FINGER LENGTH

Sum of Mean Sig.
Source of VariatLon Squares DF Square F of F
Main Effects 116078.104 5 23215.621 326.145 .00000

RACE 27166.543 4 6791.636 95.412 .00000
SEX 104044.831 1 104044.831 1461.673 .00000

2-Way Interactions 90.592 4 22.648 .318 .86572
RACE x SEX 90.592 4 22.648 .318 .86572

Explained 116168.696 9 12907.633 181.333 .00000
Residual 198170.698 2784 71.182
Total 314339.394 2793 112.545

68. WRIST-MRM P IE1GTH

Sum of Mean Sig.
Source of Variation Squares DF Square F of F
Main Effects 46667.517 5 9333.503 231.780 .00000

RACE 16755.892 4 4188.973 104.025 .00000
SEX 37455.937 1 37455.937 930.147 .00000

2-Way Interactions 143.715 4 35.929 .892 .46968
RACE x SEX 143.715 4 35.929 .892 .46968

Explained 46811.232 9 5201.248 129.163 .00000
Residual 112108.478 2784 40.269
TIbtal 158919.709 2793 56.899

69. CPU I HEIGHT

Sum ot Mean Sig.
Source of Variation Squares DF Square F of F
Main Effects 33725.715 5 6745.143 357.587 .00000

RACE 8223.121 4 2055.780 108.985 .00000
SEX 30104.093 1 30104.093 1595.939 .00000

2-Way Interactions 145.392 4 36.348 1.927 .10733
RACE x SEX 145.392 4 36.348 1.927 .10733

Explained 33871.107 9 3763.456 199.516 .00000
Residual 52514.403 2784 18.863
Total 86385.'iiO 2793 30ý 929
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Table 13.

ANALYSIS OF VARIANCE: RACE x SEX
(Continued)

70. MOICH 2 HEIGHT

Sum of Mean Sig.
Source of Variation Squares DF Square F of F
Main Effects 81761.421 5 16352.284 581.146 .00000

RACE 16901.858 4 4225.465 150.169 .00000
SEX 75123.468 1 75123.468 2669.822 .00000

2-Way Interactions 63.271 4 15.818 .562 .69050
RACE x SEX 63.271 4 15.818 .562 .69050

Explained 81824.692 9 9091.632 323.109 .00000
Residual 78336.199 2784 28.138
Total 160160.890 2793 57.344

71. C10IKH 3 HEIGUT

Sum of Mean Sig.
Surce of Variation Squares DF Square F of F
Main Effects 83339.004 5 16667.801 560.849 .00000

RACE 23212.421 4 5603.105 195.267 .00000
SEX 72286.401 1 72286.401 2432.340 .00000

2-Way Interactions 49.829 4 12.457 .419 .79483
RACE x SEX 49.829 4 12.457 .419 .79483

Explained 83388.834 9 9265.426 311.769 .00000
Residual 82737.342 2784 29.719
Total 166126.176 2793 59.479

72. CF01I 4 HEIGHT

Sum of Mean Sig.
Source of Variation Squares DF Square F of F
Main Effects 69663.516 5 13932.703 495.475 .00000

RACE 20839.871 4 5209.968 185.277 .00000
SEX 59317.848 1 59317.848 2109. 62 .00000

2-Way Interactions 110.495 4 27.624 .982 .41840
RACE x SEX 110.495 4 27.624 .982 .41840

Explained 69774.010 9 7752.668 275.700 .00000I, ,s idual1 78285.779 2784 28.. 120
'k~ti1 14805) .90 2793 J. 011
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Table 13.

ANALYSIS OF VARIANCE: RACE x SEX
(Continued)

73. FOREARM-HAND LEG7TH

Sum of Mean Sig.
Source of Variation Squares DF Square F of F
Main Effects 1430419.284 5 286083.857 677.258 .00000

RACE 361235.627 4 90308.907 213.792 .00000
SEX 1266907.711 1 1266907.711 2999.200 .00000

2-Way Interactions 1218.103 4 304.526 .721 .57849
RACE x SEX 1218.103 4 304.526 .721 .57849

Explained 1431637.387 9 159070.821 376.575 .00000
Residual 1176003.884 2784 422.415
Total 2607641.271 2793 933.635

74. ELBOW-WRIST LENIGT

Sum of Mean Sig.
Source of Variation Squares DF Square F of F
Main Effects 621219.323 5 124243.865 660.482 .00000

RACE 142976.330 4 35744.082 190.016 .00000
sEX 560051.068 1 560051.068 2977.241 .00000

2-Way Interactions 847.257 4 211.814 1.126 .34536
RACE x SEX 847.257 4 211.814 1.126 .34536

Explained 622066.580 9 69118.509 367.435 .00000
Residual 523700.360 2784 188.111
Total 1145766.940 2793 410.228

75. ELBOW-CENTER OF GRIP LIF4GTH

Sum of Mean Sig.
Source of Variation Squares DF Square F of F
Main Effects 802192.357 5 160438.471 641.197 .00000

RACE 187374.952 4 46843.738 187.212 .00000
SEX 721608.793 1 721608.793 2883.929 .00000

2-Way Interactions 811.539 4 202.885 .811 .51945
RACE x SEX 811.539 4 202.885 .811 .51945

Explained 803003.896 9 89222.tb55 356.581 .00000
Residual 696604.770 2784 250.217
Total 1491 608.666 2793 536.917
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Table 13.

ANALYSIS OF VARIANCE: RACE x SEX

(Continued)

76. RADIAI.E-STYLION LEN=ia

Sum of Mean Sig.
Source of Variation Squares DF Square F of F
Main Effects 590240.847 5 118048.169 635.470 .00000

RACE 163487.101 4 40871.775 220.019 .00000
SEX 512222.357 1 512222.357 2757.367 .00000

2-Way Interactions 425.397 4 106.349 .572 .68325
RACE x SEX 425.397 4 106.349 .572 .68325

Explained 590666.244 9 65629.583 353.294 .00000
Residual 517169.766 2784 185.765
Total 1107836.010 2/93 396.647

77. FOREARM CDXn ICE, FLEXED

Sum of Mean Sig.
Source of Variation Squares DF Square F of F
Main Effects 1678267.149 5 335653.430 1248.529 .00000

RACE 31814.648 4 7953.662 29.585 .00000
SEX 1665755.194 1 1665755.194 6196.106 .00000

2-Way Interactions 2213.878 4 553.470 2.059 .08757
RACE x SEX 2213.878 4 553.470 2.059 .08757

Fxplained 1680481.028 9 186720.114 694.542 .00000
Residual 748447.893 2784 268.839
Total 2428928.921 2793 869.649

78. BICEPS C]TaJMFERFXCE, FIEXED

Sum of Mean Sig.
Source of Variation Squares DF Square F of F
Main Effects 2192888.668 5 438577.734 740.762 .00000

RACE 44132.633 4 11033.158 18.635 .00000
SFX 2184601.569 1 2184601.569 3689.812 .00000

2-Way Interactions 11168.689 4 2792.172 4.716 .00117
RACE x SEU 11168.689 4 2792.172 4.716 .00117

Explained 2204057.357 9 244895.26- 413.630 .00000
Residual 1648303.736 2784 592.( d3
lbtal 3852361.093 2793 1379.291
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Table 13.

ANALYSIS OF VARIANCE: RACE x SEX

(Continued)

79. ARM I04GM

Sum of Mean Sig.
Source of Variation Squares DF Square F of F
Main Effects 3481234.579 5 696246.916 549.103 .00000

RACE 609631.077 4 152407.769 120.198 .00000
SEX 3257714.598 1 3257714.598 2569.235 .00000

2-Way Interactions 5503.192 4 1375.798 1.085 .36504
RACE x SEX 5503.192 4 1375.798 1.085 .36504

Explained 3486737.771 9 387415.308 305.540 .00000
Residual 3530030.444 2784 1267.971
Total 7016768.215 2793 2512.269

80. SHOULDER-ELBOW LENGCTH

Sum of Mean Sig.
Source of Variation Squares DF Squaru F of F
Main Effects 791358.054 5 158271.611 533.339 .00000

RACE 53131.412 4 13282.853 44.760 .00000
SEX 769743.666 1 769743.666 25-)3.859 .00000

2-Way Interactions 1736.930 4 434.233 1.463 .21483
RACE x SEX 1736.930 4 434.233 1.463 .21483

Explained 793094.985 9 88121.665 296.950 .00000
Residual 826169.309 2784 296.756
Total 1619264.294 2793 579.758

81. AC~rMION-RADIALE- 1V

Sum of Mean Sig.
Source of Variation Squares DF Square F of F
Main Effects 611435.881 5 122287.176 449.715 .00000

RACE 511-61.998 4 12790.499 47.037 .00000
SEX 592638.948 1 592638.948 2179.448 .00000

2-Way Interactions 1901.039 4 475.260 1.748 .13088
RACE x SEX 1901.039 4 475.260 1.748 O130

Explained 613336.919 9 68148.547 250.618 .00000
Residual 757029.776 2784 271.922
Total 1370366.696 2793 490.643
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Table 13-

ANALYSIS OF VARIANCE! RACE x SEX
(Continued)

82. TUMfLIP REACH

Sum of Mean Sig.
Source of Variation Squares DF Square F of F
Min Effects 3337428.281 5 667485.656 534.270 .00000

RACE 490143.195 4 122535.799 98.080 .00000
SEX 3172850.608 1 3172850.608 2539.618 .00000

2-Way Interactions 2819.680 4 704.920 .564 .68905
RACE x SEO 2819.680 4 704.920 .564 .68905

Explained 3340247.962 9 371138.662 297.067 .00000
Residual 3478167.716 2784 1249.342
'Ibtal 6818415.678 2793 2441.252

83. WRIST-WALL LENGi

Sum of Mean Sig.
Source of Variation Squares DF Square F of F
Main Effects 2740663.475 5 548132.695 556.039 .00000

RACE 336284.762 4 84071.190 85.284 .00000
SEX 2638604.578 1 2638604.5°J8 2676.666 .00000

2-Way Interactions 2693.763 4 673.441 .683 .60449
RACE x SEX 2693.763 4 673.441 .683 .60449

Explained 2743357.238 9 304817.471 309.214 .00000
Residual 2744412.557 2784 985.780
Total 5487769.795 2793 1964.830

84. WRIST NALL lE'TCH EXEFND

Sum of Mean Sig.
Source of Variation Squares DF Square F of F
Main Effects 3344823.568 5 668964.714 580.617 .00000

RACE 322427.297 4 80606.824 69.961 .00000
SEX 3255902.018 1 3255902.018 2825.905 .00000

2-Way Interactions 6562.129 4 1640.532 1.424 .22731
RACE x SEX 6562.129 4 1640.532 1.424 .2273].

Fxplained 3351385.697 9 372376.189 323.198 .00000
Residual 3207620.863 2784 1152.163
Tbtal 6559006.560 2793 2348.373
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Table 13.

ANALYSIS OF VARIANCE: RACE x SEX
(Continued)

85. SIATURE

Sum of Mean Sig.
Source of Variation Squares DF Square F of F
Main Effects 11104841 5 2220968.193 548.280 .00000

RACE 396584 4 99145.982 24.476 .00000
SEX 10421368 1 10421367.778 2572.672 .00000

2-Way Interactions 12023 4 3005.818 .742 .56439
RACE x SEX 12023 4 3005.818 .742 .56439

Explained 11116864 9 1235207.138 304.930 .00000
Residual 11277413 2784 4050.795
Total 22394277 2793 8018.001

86. WEIGHf

Sum of Mean Sig.
Source of Variation Squares DF Square F of F
Main Effects 18550367 5 3710073.394 413.825 .00000

RACE 459021 4 114755.361 12.800 .00000
SEX 17971041 1 17971040.908 2004.504 .00000

2-Way Interactions 27649 4 6912.255 .771 .54523
RACE x SEX 27649 4 6912.255 .771 .54523

Explained 1857801.6 9 2064223.999 230.245 .00000
Residual 24959474 2784 8965.328
Total 43537490 2793 15588.074
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Table 14.

SCIFFE POST HOC RACE OXMPARISONS FOR b

1. DIGIT 1 LENGI
GGGGG
rrrrr
PPPPP

Mean Race Group 4 3 5 1 2

67.2273 Asian/Pacific Islanders Grp 4
68.5532 Hispanics Grp 3
68.71.43 American Indians Grp 5
69.1707 Whites Grp 1
71.8013 Blacks Grp 2 * * *

2. DIGIT 1 HEIGHT
GGGGG
rrrrr

Mean Race Group 3 1 4 5 2

97.7021 Hispanics Grp 3
99.3625 Whites Grp 1
99.9545 Asian/Pacific Islaniers Grp 4

1.00.1429 American Indians Grp 5
103.0842 Blacks Grp 2 * *

3. DIGIT 1 TIyP TO WRIST CREASE
GGGGG
rrrrr

Mean Race Group 13 4 52

136.1269 Whites Grp G

136.8936 Hispanics Grp 3
137,0909 Asian/Pacific Islanders Grp 4
139.1429 American Indian- Grp 5
143.1785 Blacks Grp 2 * * *
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Table 14.

SCýMET POST-HOC RACE COMPARISONS FOR MALES
(Continued)

4. DIGIT 1 INTERPHAIAGEAL JOINT EREADTH
GGGGG
r r r r r
PPPPP

Mean Race Group 4 3 5 1 2

22.9545 Asiar/Pacific Islanders Grp 4
23.4681 Hispanics Grp 3
24.0000 American Indians Grp 5
24.0141 Whites Grp 1 *
24.1785 Blacks Grp 2 * *

5. DIGIT 1 IVIRPHAIANGEL JOINT CIRCU ECE
GGGGG
rrrrr
ppppp

Mean Race Group 43 51 2

69.9700 Asian/Pacific Islarders Grp 4
71.0998 Hispanics Grp 3

72.2700 American Indians Grp 5
72.3010 V1-ites Grp 1 *
72.6626 blacks Grp 2 * *

6. DIGIT 1 LINK ]II
GGGGG

. p pp .

SRace Group 3 5 4 1 2

121.5319 Hispanics Grp 3
121.5714 American Indians Grp 5
122.0000 Asian/Pacific Islanders Grp 4
122.5233 Whites Grp 1
126.4512 Blacks GrLp 2 * *
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Table 14.

SCMIFFE POST-HOC RACE rWMPARISONS FOR MAILES
(Cont. ,o.d)

7. DIGIT 1 METACARPAL LINK LFr.MIH
GGGGG
rrrrr
ppppp

Mean Race Group 1 3 5 4 2

80.9210 Whites Grp 1
82.8936 Hispanics Grp 3
83.0000 American Indians Grp 5
83.5909 Asian/Pacific Islanders Grp 4
85.9899 Blacks Grp 2

8. DIGIT 1 FnXIMdAL PHAIANX LIN4K LLN=I
GGGGG
rrrrr

,Mean Race Group 4 3 1 2 5

19.5455 Asian/Pacific Islanders Grp 4
20.1915 Hispanics Grp 3
20.9958 Whites Grp 1
2:1.8249 Blacks Grp 2 * * *
22.1429 American IrOians Grp 5

GCGGGG
rrrrr

Mean Race Group 3 4 5 1 2

33.8085 Hispanics Grp 3
33.9545 Asian/Pacific Islarders Grp 4
34.0000 American Indians Grp 5
34.2102 WhiteGs Grp 1
35.3636 Blacks Grp2 * *
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Tab] e 14.

SQ-IEFFE POST-HOC RACE CNMPARISONS FOR MALWS
(Continued)

10. DIGIT 2 LENGIH
GGGGG
rrrrr
PPPPP

Mean Pace Group 34 15 2

73.9362 Hispanics Grp 3

74.0909 Asian/Pacific Islanders Grp 4
74.7165 Whites Grp 1
75.2857 American Indians Grp 5
77.3670 Black, Grp 2 * * *

11. DIGrI 2 HEIGHI
GGGGG
rrrrr

Mean Race Group 3 4 1 5 2

1"76.1702 Hispanics Grp 3
176.1818 AsiarVPacitic Islanders Grp 4
178.6361 Whites Grp 1
182.5714 American Indians Grp 5
184.73104 Blacks Grp 2 * * *

12. DIGIT 2 TIP TO WRIST CREASE

rrrri

- p p p p p

Mean Race Group 4 3 1 5 2

181.1818 Asian/Pacific Islanders Grp 4
181.7660 Hispanics Grp 3
183.5740 Whites Grp 1
187.1429 American Indians GIp 5
190.3973 Blacks Grp 2 * * *

32 1



Table 14.

SCHEFFE F1'ST-HOC RACE CUOVARISONS FUR MALES
(Continued)

13. DIGIT 2 PROXIMAL fITRMAUANGEAL JOINT BRFADTH
GGGGG

r r r r rprprp

Mean Race Group 4 3 2 1 5

21.9091 Asian/Pacific Islanders Grp 4
22.7660 Hispanics Grp 3
22.7710 Blacks Grp 2
23.1044 Whites Grp 1 *
23.8571 American Indians Grp 5

14. DIGIT 2 PROXIMAL IRIE IANGEAL JOfl' CM EREN(MCE
GGGGG
rrrrr

Mean Race Group 4 3 2 1 5

67.2982 Asian/Pacific I. Landers Grp 4
68.1623 Hispanics Grp 3
68.2084 Blacks Grp 2
68.5763 Whites Grp 1
68.7343 American Indians Grp 5

15. DIGIT 2 DISTAL INTERPHL[ANGFAL JOTNP FRFA•!h

NO 'IWO Gm ipES ARE SIGNILFIYCANTy DIFjFERT AT MIE 0. 050 LENEL
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Table 14.

S FE POST-_ OC RAC,• COMPARISONS FOR VAIES
(Continued)

16. DIGIT 2 DIgrAL IN¶ERP1ALANGEAL JOINT CIRCMLJME<NCEGGGGG

rrrrr
ppppp

Mean Race Group 43 52 1

56.4314 .Asian~/Pacific Islardersz Grp 4
57.1351 Hispanion. Grp 3
57. 1'14 American Indiians Grp 5
57.20G66 Blacks Grp 2
57.5327 Whites Grp 1

17. DIGIT 2 lIN!K I/C•Gli
GGGGG
rrrrr
ppppp

Mean Race Group 4 3 5 12

105.5909 Asian/Pacific Islanderrs Grp 4
105.9149 Hispanics Grp 3
107.11429 American Indians Grp 5
107.4838 Whites Grp 1

111..5118 Blacks Grp 2 * * *

18. DIGIT 2 IMEACARPAL LINK IENGII

GGGGG
rrrrr
PPPPP

Mean Race Group 4 3 1 25

75.5909 Asian/Pacific Islanders Grp 4
75.8511 Hispanics Grp 3
"16.0903 8 Whites Grp 1
78.8855 Blacks Grp 2 * * *
80.0000 American Gruians rp 5
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Table 14.

SCHEFTE POST-HOC RACE Ct4PARISONS FOR MALES
(Continued)

19. DIGIT 2 DISTAL PHAIANX LINK LEN(I-{
GGGGG
rrrrr
ppppp

Mean Race Group 54 31 2

27.8571 American Indians Grp 5
27.9545 Asian~/Pacific Islanders Grp 4
28.0638 His-panics Grp 3
28.1876 Whites Grp 1

20. DIGrIT 2 MEDIAL FP{AIANX LLINK ILENCIH
GGGGG
rrrrr
ppppp

Mean Race Group 3 4 1 52

21.4681 Hispanics Grp 3
21.5000 Asian/Pacific Islanders Grp 4
28.1946 Whites Grp 1

231429 American Indians Grp 5
23.8485 Blacks Grp 2 * * *

* 21. DIGIT 2 MDXIMAL IHAIANX LINK IENGhI

CGGGG
rrrrr
ppppp

Mean Race Group 5 4 31 2

58.7143 AHlwrican Indians Grp 5
59.0000 Asiarn/Pacific Islanders Grp 4

q9.6170 Hispanics Grp 3
0.13300 Whites Grp I

62.5387 Blacks Grp 2 **
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Table 14.

SCMFE POST-HOC RACE COMPARISONS FOR MAILS
(Continued)

22. DIGIT 3 IENMGI•
GGGGG
rrrrr
PPPPP

Mean Race Group 4 3 1 5 2

82.1818 Asiaw/Pacific Islanders Grp 4
82.2128 Hispanics Grp 3
82.9140 Whites Grp 1
84.0000 American Indiians Grp 5
86.7778 Blacks Grp 2 * * *

[n
23. DIGIT 3 HEIGHT

GGGGGi
rrrrr
ppppp •-

Mean Race Group 43 15 2

189.0000 Asian/Pacific Islanders Grp 4
*190. 3191 Hispoanics Grp 3

192.G0028 Whites Grp 1
198.0000 Asnerican Ir sians Grp 5

200.7710 Blacks Grp 2 * * *

24. DIGIT 3 TIP T0 WRIST' CREASE
GGGGG
rrlrrr

Mean Race Group 4 3 1 5 2

189.4091 Asian/Pacific Islanders Grp 4
190.8298 Hispanics Grp 3
192.3329 Mhites Grp 1
198.1429 American Indiaiuq Grp 5
201.0943 Blacks Grp 2 * * *
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Table 14.

SCHE1 POST-HOC RACE COMPARISOMS FOR MAIES
(Continued)

25. DIGIT 3 PRO)XIML INTIl1liAlANGEAL JOINT EDhI
GGGGG
rrrrr

Mean Race Group 4 3 5 2 1

21.4545 Asian/Pacific Islander- Grp 4
22.1489 Hispanics Grp 3
22.2857 Anv-rican Indians Grp 5
22.4781 Blacks Grp 2
22.5529 Whites Grp 1 *

26. DIGIT 3 PROXIMAL INT AI1EAýL JOINI' CU=VOEENCE
GGGGG

rr rrr

Mean pace. Group 4 3 5 2 1

68.2655 Asian/Pacific Islanders Grp 4
69.2117 Hispinics Grp 3
69.2243 Amnrican Ind [ans Grp 5
69.6524 Blucks Grp 2
69.7072 Whites Grp 1 *

27. DIGIJ'J 3DISTAL B'iMlf

NO TWO G(TýUPS ARE SIMNIFICANTLY DIFFF2ENT AT T11E 0.050 LEVEL
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Tible 14.

SC-ETFE POST-HOC RACE COMIPARIMONS FOR MAMI-

(Continued)

28. DIGIT 3 DISTAL RfrMR1MANGEAL JOINT CDRNFEREýCE
GGGGG

rrrrr
PPPPP

Man Race Group 4 5 2 1 2

56.8164 Asian/Pacific Islanders Grp 4
57.3871 Anerican Indians Grp 5
57.5647 Hispanics Grp 3
57.8972 Whitees Grp 1 *
57.9047 Blacks Grp 2 *

29. DIGIT 3 IMNK UIGTH
GGGGG

r r r r r

Mean Race Group 4 3 1 5 2

108.4545 Asian/Pacific Islam ers Grp 4
108.4681 Hispanics Grp 3
108.9535 Whites Grp 1
112. 2857 American Irndians Grp 5
112.7811 Blacks Grp 2 * *

30. DIGIT 3 METACARPAL LNK NCI'H

rrrrr

Mean Race Group 4 3 1 5 2

80.9545 Asian/Pacific Islanders Grp 4
82.3617 Hispan i-cs GCrp 3
83.3794 Whit~es Grp 1
85.857 •marican Irdians Grp 5
88.3131 Blacks Grip 2 * * *
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Table 14.

SCR= POST-HOC RACE O PARISONS FOR MAI
(Continuedl)

31. DIGIT 3 DICTAL FMALANX LINK LWGTI
GGGGG
rrrrr
PPPPP

Mean Race Group 4 3 1 5 2

28.7727 Asian/Pacific Islanders Grp 4
28.8936 Hispanics Grp 3
29.5120 Uhites Grp 1
29.5714 American Indians Grp 5
30.7508 Blacrs Grp 2 * * *

32. DIGIT 3 MEDIAL PAIANX LINK UNGI
GGGGG
rrrrr
PPPPP

Mean Raoe Group 4 135 2

25.1364 Asian/Pacif~ic Islanders Grp 4
G25.5966 Whites Gr 1

25.7234 Hispanics Grp 3
27.4286 American Indians Grp 5
28.4781 Blacks Grp 2 * * *

33. DIGIT 3 P¶OMXIAL IHALANX LINK IENGTH

NO TM GROUPS ARE SIGNIFICANTLY DIFMENT AT THE 0.050 LEVEL
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Table 14.

SaIEFFE POST-HOC RACE COMPARISONS FOR MALES
(Continued)

34. DIGIT 4 TENUM
G-GGGG
rrrrr
ppppp

Mean Race Group 31 45 2

78.0426 Hispanrics Grp 3
78.2595 Whites Grp 1
78.7273 Asian/Pacific Isla4iers Grp 4

79.5714 American Indians Grp 5
81.9158 Blacks Grp 2 * *

35. DIGIT 4 IMCIGHI GGGGG
rrrrr

Mean Race Group 43 15 2

175-4545 Asiaan/Pacific Islanders Grp 4
177.8298 Hisp•anics Grp 3
177.9915 Whites Grp 1

184.5714 American Indians Grp 5
186.9360 Blacks Grp 2 * * *

36. DIGIr 4 TIP TO WRIST CREASE
GGGGC
rrrrr

Mean Paice Group 4 3 1 5 2

180.2273 Asian/Pacific Islandcrs Grp 4
181.9574 Hispanics Grp 3
182.6417 Whites Grp 1
"188.5714 American irdiFins 'rp' 5
192.1717 Blacks Grp 2 * * *
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Table 14.

S(1EFFE POST-HOC RACE COMPARISONS FOR MA.ES
(Continued)

37. DIGIT 4 IPRXTMAL IN RFMIANGFAL JOINT BREADTH

NO TWO GROUTPS ARE SIGNIFICANILY DIFFERENI AT THE 0.050 LEVEL

39. DIGIT 4 DISTAL I ITERI1TAANGEAL JOINT BREA~DTH

Mein Race Group 4 532 1

13.794545 -AsiarV1-a~cific Islander-- Grp 4
I18.0000 Anyaric~an Irdians Grp 5

18.1064 Hi ,anics Grp 3
18.5421 Blacks- Grp 2 *

1B.5726 Whitec~ Grp 1
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Table 14.

SCaM=EF rOST-HOC RACE COPARISONS FOR MAIES
(Continued)

40. DIGIT 4 DISTAL ITPEREPAIANGEAL JOINT CIIUI=ENCE

NO TWO GRIXOPS ARE SIGNIFICANT LY DIFERENT AT TIEE 0. 050 LEVEL

41. DIGIT 4 LrNK 1•EN•CM
GGGGG
rrrrr

P pp ppp

Mean Race Group 4 3 1 5 2

105.7727 Asian/Pacif ic Islanders Grp 4
105.8511 Hispanics Grp 3
105.8928 Whites Grp 1
109.0000 American Indians Grp 5
130.0269 Blacks Grp 2 * * *

42. DIGIT 4 MEWACARPAL LINK LENGTH

I:~r r r r r

Mean Race Group 4 3 1 5 2

74.4545 Asian/Pacific Islmnders Grp 476.1064 Hispanics Grp 3

76.7489 Whites Gr-p 1
79.5714 American Indians Grp 5
82.1448 Blacks Grp 2 I * *
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Table 14.

S£UETE POST-HOC RACE (XCMPARISMS FOR MAIS
(Continued)

43. DIGIT 4 DISTAL l•HIALANX LINK LMGTH
GGGGG
rrrrr
P~ppp

Mean Race Group 4 3 5 1 2

28.8636 AsiarVPacific Islanders Grp 4
28.9787 Hispanics Grp 3
29.1429 American Indians Grp 5
29.3907 Whites Grp 1
30.4714 Blacks Grp 2 * *

44. DIGIT 4 MEDIAL RIAIANX LINK LENICT
GGGGG
rrrrr

Mean Race Grmip 1 4 3 5 2

23.5783 Whites Grp 1

23,5909 Asian/Pacific Islanders Grp 4
23.8936 Hispanics Grp 3
2615.4286 American Indians Grp 5
26.1818 Blacks Grp 2 * * *

45. DTC'TT 4 P1OATkAT. PRA1ANX TXTN1K I .CPI

n.) TWO GROUPS ARE SIGNIFICANMlY DIFFIRFNI' AT rI{jE 0.050 U.'VEL
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Table 14.

SCEFFE PST-HOC RACE CCMPARLSON FOR MALES
(Continued)

46. DIGIT 5 LENGTH
GGGGG
rrrrr

Mean Race Group 3 4 1 5 2

63.2979 Hispanics Grp 3
64.0455 Asian/Pacific Islanders Grp 4
64.3089 Whites Grp 1
64.8571 American Indians Grp 5
66.2727 Blacks Grp 2 * *

47. DIGIT 5 HEIGHr
GGGGG
rrrrr

Mean Race Group 4 1 3 5 2

141.0000 Asian/Pacific Islanders Grp 4
143.4852 Mhites Grp 1
143.8511 Hispanics Grp 3
148.5714 American Indians Grp 5
150.9933 Blacks Grp 2 * * *

48. DIGIT 5 TIP TO WRIST CREASE
GGGGG

Mean Pace Group 4 3 1 5 2

157.1818 AsiarVPacific Islanders Grp 4
157.3191 Hispanics Grp 3
157.6347 Whites Grp 1
162.8571 American Indians Grp 5166.5286 Blacks Grp 2 * * *
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Table 14.

SaQIE PF0IST-HOC RACE COMPARISONS FOR MAIES
(Continued)

49. DIGIT 5 PRO)XMAL INMPMANGEAL JOINT EEADIH
GGGGG
rrrrr
ppppp

Mean Race Group 45 3 12

18.2273 Asian~/Pacific Islanders Grp 4
19.0000 Am~erican Indians Grp 5
19.0851 Hispanics Grp 319.1551 Whites Grp 1
19.3199 Blacks Grp 2 *

50. DIGIT 5 FROXIMAL INEHAAGA JOINT Cf•JFEE~CE
GGGGG
rrrrr
ppppp

Mean Race Group 4 5 3 1 2

56.4423 Asian/Pacific Islarnders Grp 4
57.3657 American Indians Grp 5
57.6640 Hispanics Grp 3
5758262 Whites Grp 1 *
58.0139 Blacks Grp 2 *

51. DIGIT 5 IrPT@AL IN' l• JOINT CIRCUDTENT

GGGGG
rrrrr
PPPPP

Mean Race Group 5 43 21

16.4286 American Indians Grp 516.5000 Asian/Pacific Islanders Grp 4
57.1489 Hispanics Grp 3
17.3838 Blacks- Grp 2 *
17.44330 Whites Grp 1 *
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Table 14.

SEFFE POSI-HOC RACE OMPARLS= F-R MALE
(Oontinued)

52. DIGIT 5 DISTAL fl RPHAIANGEAL JOINT C UIMMCE
GGGGG
rrrrr

Mean Race Group 4 5 3 1 2

47.9709 Asi an/Pacific Islanders Grp 4
48.4929 American Indians Grp 5
48.9800 Hispanics Grp 3
49.1987 Whites Grp 1 *
49.2900 Blacks Grp 2 *

53. DIGIT 5 LINK
G GGGGG
r r r r r

Mean Race Group 3 4 1 5 2

84.8298 Hisloanics Grp 3
84.9545 Asian/Pacific Islanders Grp 4
85.2355 Mites Grp 1
87.0000 American Indians Grp 5
88.5387 Blacks Grp 2 * *

54. DIGIT 5 METACARPAL LINK MlUM

GGGGG
rrrrr

Mean Race Group 4 1 3 5 2

72.2273 Asian/Pacific Islanders Grp 4
72.3992 Whites Grp 1
72.4894 Hispanics Grp 3
75.8571 Americani Indians Grp 5
""7.9899 Blacks Grp 2 * * *
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Table 14.

SOMFFE POST-HOC RACE OCMPARISONS FOR MAES
(Continued)

55. DIGIT 5 DISTAL PHALANX LINK IENG`1
GGGGG
rrrrr
PPPPP

Mean Race Group 3 5 4 1 2

26.4894 Hispanics Grp 3
26.5714 American Indians Grp 5
27.0909 Asian/Pacific Islanders Grp 4
27.1425 Mhites GIP 1
27.8485 Blacks Grp 2 * *

56. DIGIT 5 MEDIAL FAIANX IUNK 11NGVI1
GGGGG
rrrrr
ppppp

Mean Race Group 43 15 2

16.5909 Asian~/Pacific Island~ers Grp 4
16.9149 Hispanics Grp 3
17.0790 Whites Grp 1
17. 5714 Amrican Irndian Grp 5
18.6902 Blacks Grp 2 * * *

57. DIGrIT 5 FHOXIM~AL FIAIAJX LINK IENG1H

G G G G G
r r r r r

pGGpp

Mean Race Group 14 3 2 5

41.2779 Whites- Grp 1
41..5455 Asian/Pacific Islanders Grp 4
41.8085 Hispanics Grp 3
42.2862 Blacks Grp 2 *
42.5714 American Indians Grp 5

.116
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Table 14.

SC UFFE POSr- IOC RACE COŽMP1ARISONS FOR MA1ES
(Continued)

58. HAND IM= FCIM4 DIGITIZER
GGGGG

rrrrr

Mean Race Group 4 3 1 5 2

189.0000 Asiar/Pacific Islanders Grp 4
190.3191 Hispanics Grp 3
192.0028 Whites Grp 1
198.0000 Ankrican Indians Grp 5
200.7710 Blacks Grp 2

59. HAND IfNGMH MEASURED
GGGGG

r r r r r

Mean Race Group 4 3 1 5 2

187.7273 Asian/Pacific Islanders Grp 4
188.7660 Hispanics Grp 3
192.1016 Whites Grp 3.
199.4286 American Indians Grp 5
200.5589 Blacks Grp 2 * • *

60. HAND CIRf(X3MFERENCZE
GGGGG

Mean Race Group 4 3 1 2 5

207.6818 Asiar/Pacific Islanders Grp 4
209.2340 Hispanics Grp 3
213.5388 Wh ites Grp I
216.1650 Blacks Gyp 2 * * *
216.8571 Amcrican IThdians Grp 5
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Table 14.

SCIFFE POST-HOC RACE COMPARISONS FOR MALES
(Continued)

61. PAIM IENGII
GGGGG
rrrrr
ppppp

Mean Race Group 4 3 1 5 2

106.7273 AsiarV/Pacific Islanders Grp 4
108.3830 Hispanics Grp 3
109.2638 Whites Grp 1
114.1429 American Indians Grp 5
114.1785 Blacks Grp 2 * * *

62. HIMD BREADIII FTM DIGITIZER

NO 1IWO GROUPS ARE SICGIFICAUm D:I:EF.UENT AT THE 0.050 MVL%

63. HAND BREAD11I MEASURrD

Mean Race Group 4 3 1 2 5

87.0909 Asian/Pacific Islanders Grp 4
88.3617 Hispanics Grp 3
90.2228 Whites Grp I *
91.3636 Blacks Grp 2
91..7143 American IJriaLs Grp 5
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Table 14.

SCRUFF, FOST-HOC RACE CCMPARISONS FOR MAUS
(Continued)

64. UISTr EFADMT
GGGGG
rrrrr
ppppp

Mekan Race Group 43 21 5

62.2273 Asian/Pacific Islanders Grp 4
64.2340 Hispanics Grp 3

65.1313 Blacks Grp 2
66.3047 Whites Grp 1 * * *

66.4286 American Indians Grp 5

65. WRIST CIRCJMFERENCE
GGGGG
rrrrr

Mean Race Group 4 3 2 1 5

167.1818 Asian/Pacific Islanders Grp 4
169.7447 Hispanics Grp 3
174.4478 Blacks Grp 2 * *
174.7137 Whites Grp 1 * *
178.0000 American Indians Grp 5

66. WRIST CENTFR OF GRIP ULEMIfl
GO G G GG
rrrrr

Mean Race Gn)up 4 3 1 2 5

68.5909 Asian/Pacific Islanders Grp 4
68.8936 Hispanics Grp 3
69.2130 Whites Grp 1
71.7508 Blacks Grp 2 * *
72.0000 American Indians Grp 5
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Tfable 14.

SC3EFF PO9'-HOC RACE CXC4PARISONS FOR MAIES

(Continued)

67. WRIST INDEX FINGER LENIf
GGGGG
rrrrr
PPPPP

Mean Race Group 4 3 1 5 2

175.4545 AsiarVPacific Islanders Grp 4
176.2340 Hispanics Grp 3
179.7236 Whites Grp 1
185.7143 American Indians Grp 5
185.7475 Blacks Grp 2 * * *

68. WRIST-ITEUMIP INOM
GGGGG

rrr) r

Mean Race Group 4 3 1 5 2

1.21.1364 Asiax-VPacific Islanders Gyp 4
121.8511 Hispanics Grp 3
123.4767 Whites Grp 1
127.4286 American IndinLs Grp 5
127.9024 Blacks Grp 2 * * *

69. auJCH[ 1
IG G I G G

rrrrr

Mean Racc Group 3 1 4 5 2

68.1064 Hispanics Grp 3
68.2934 Whites Grp 1
69.0909 Asial/Pacific Islanders Grp 4
69.8571 Aw-rrican Indiars Grp 5
"71.2525 Blacks Grp 2 * *

340



Table 14.

SCHEFFE POST-HOC RACE COMPARISUE FOR WMIES
(Continued)

70. QTJi 2
GGGGG
rrrrr
ppppp

Mean Race Group 4 3 1 5 2

107.3182 AsiarnPacific Islanders Grp 4
107.9787 Hispanics Grp 3
109.2750 Whites Grp 1
113.2857 American IndiMans Grp 5
113.9596 Blacks Grp 2 * * *

71. MI'CH 3
GGGGG
rrrrr

Mean Race Group 4 3 1 5 2

106.4091 Asian/Pacific Islanders Grp 4
107.7447 Hispanics Grp 3
108.4612 Wlites Grp 1
112.8571 American Indians Grp 5
114.2963 [ ac]ks Grp 2 * * *

72. CQ•DTCH 4

rrrrr

Mean Race Group 4 1 3 5 2

93.5000 Asian/Pacific Islanders Grp 4
95.0874 Whites Grp 1
95.1915 Hispanics Grp 3
99.4286 American Indians Grp 5

100.9697 Blacks Grp 2 * * *
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Table 14.

SCHEFFE POST-HOC RACE COX4PARISONS FOR MAUS
(Continued)

73. FUDREAR1-HAND IOVU•
GGGGG
rrrrr
PPPPP

Mean Race Group 4 3 1 5 2

466.2727 I-sian/Pacific Islanders Grp 4
469.1702 Hispanics Grlp 3
479.0324 Whites Grp 1 *
497.1429 Amferican Indians Grp 5 * *
500.4276 Blacks Grp 2

74. UID(M-WRIST LELVrIIf
GGGGG
rrrrr
PPPPP

Mean Race Group 43 15 2

278.5455 Asian/Pacific Islandiers Grp 4
280.4043 Hispanics Grp 3
286.9309 Whites Grp 1 *

75. EIrBO-Cgm"J• OF GRTP TF91TH
GGGGG

r r r r r

ppppp "_-

Mean Race Croup 4 3 1 5 2

347.1364 AsiarnPacitic Islanders Grp 4
349.2979 Iispanics Grp 3
356.1439 Whites Gtp 1
369.7143 American Indians Grp 5 * *
371.6195 BIacks Grp 2 * * *
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Table 14.

SCIEFE POST-HOC RACE Oe4PARISONS FOR MALES
(Continued)

76. RADIAIE-STYTION LENGTH GGGGG
rrrrr

Mean Race Group 4 3 1 5 2

257.7273 Asian/Pacific Islanders Grp 4
259.4894 Hispanics Grp 3
265.6121 Whites Grp 1
275.7143 American Indians Grp 5
280.4781 Blacks Grp 2 * * *

77. FOREAM• CIRaJMFERIENCE, FL=
GGGGG
rrrrr

MAin Race Group 4 3 1 5 2

290.1364 Asian/Pacific Islanders Grp 4
294.5532 Hispanics Grp 3
302.3780 Whites Grp I
302.571.4 American Irndians Grp 5
310.0236 Blacks Grp 2 * * *

78. BICEPS CRC MUýEVNCE, FLEXED
GGGGG
r r r r r,

Mean Race Group 4 3 1 5 2

324.8182 Asian/Pacific Islanders Grp 4
330.5745 Hispanics Grp 3
335.4824 Whites Grp 1
342.4286 Aricin Irnians Crp 5
348.3771 Blacks Grp 2 * * *
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Table 14.

SCXEFFE POST-HOC RACE M2PAiSCNS FOR MAUES
(Continued)

79. ARM MIGIW
GCGGGG
rrrrr
ppppp

MeG Race Group 43 1 52

764.5455 Asian/Pacific Islanders Grp 4
766.0000 Hi-spanics Grp 3
785.0621 Whites Grp I *
807.1429 American Indians Grp
809.7239 Blacks Grp 2 * * *

80. SHOJILDER-ELE[ IM IH
GGGGG
rrrrr

Mean Race Group 43 12 5

353.6818 Asian/Pacific Islandiers Grp 4

356.8511 Hispanics Grp 3
369.2708 Whites Grp 1 * *
373.3199 Blacks Grp 2 * * A

379.4286 American Indians Grp 5 * *

81. ACICMON-RADIAIE IUBGIH
i GGGGG

rrrrr
ppppp

Mean Race Group 4 3 1 2 5

326.8182 Asian/Pacific Islanders Grp 4
330. 6596 Hi.p-Vanics Grp 3
340.8829 Whites Grp 1 * *
345.2694 Dlac]• Grp 2 * * *
352.0000 American Iridians Grp 5 * *
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Table 14.

SCHiEM POST-HOC RACE COMPARISONS FOR M4ALPS
(Continued)

82. ThUMBTIP REACH

rrrrr
PPPPP

Mean Race. Griop 4 3 1 5 2

770.0000 Asian/Pacific Islanders Grp 4
774.9787 Hispanics Grp 3
796.4415 Whites Grp 1 * *
811.5714 American Indians Grp 5
820.2290 Blacks Grp 2 * *

83. WRIST WAL LENHGR
GGGGG
rrrrr

Mean Race Group 4 3 1 5 2

651.7727 Asian/Pacific Islander- Grp 4
658.1064 Hispanics Grp 3
677.07:33 Whites Grp 1 * *
689.4286 American Indians Grp 5
696.6027 Blacks Grp 2 * * *

84. WRIST WAIL LENIGIII EXITENDFD
GGGGG
rrrrr

Mean Race Group 4 3 1 5 2

V 2.1364 Asian/Pacific Islanders Grp 4
719.5745 Hispanics Grp 3
744.0197 Whites Grp 1 * *
758.8571 Amwerican Indians Grp 5
762.8384 Blacks Grp 2 * * *
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Table 14.

SCUEFFE POST-HOC RACE CUMPARlSONS FOR MALES
(Continued)

85. STNA=hRE
GGGGG
rrrrr

Mean Race Group 4 3 2 1 5

1707.0455 Asian/Pacific Islanders Grp 4
1713.1064 Hispanics Grp 3
1757.1178 Blacks Grp 2 * *
1761.5684 Whites Grp 1 * *
1794.7143 American Indians Grp 5

86. WEICGTI
GGGGG
rrrrr

Mean Pace Group 4 3 1 2 5

697.0909 Asian/Pacific Islanders Grp 4
746.2340 Hispanics Grp 3
787.5543 Whites Grp I *
195.6768 Blacks Grp 2 *
858.8571 American Indians Grp 5

34 6
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Table 15.

SCHEFFE POST HOC RACE CCMPARISP S FM FEMAIES

1. DIGIT 1 IENGTH
GGGGG
rrrrr

Mean Race Group 4 5 3 1 2

60.2800 Asian/Pacific Islanders Grp 4
60.7143 American Indians Grp 5
60.7600 H1ispanics Grp 3
62.1734 Whites Grp 1
65.2433 Blacks Grp 2

2. DIGIT 1 HEIGHT
GGGGG
rrrrr

Mean Race Group 3 1 4 5 2

88.9000 Hispanics Grp 3
90.3337 Whites Grp 1
91.5200 Asian/Pacific Islanders Grp 4
92.7143 American Indians Grp 5
95.2254 Blacks Grp 2 * *

3. DIGIT 1 TIP TO WRIST CREAFE LENI1I
GGGGG
rrrrr

Mean Race Group 4 1 3 5 2

121.4000 Asiar/Pacific Islanders Grp 4
122.6520 Whites Grp 1
123.7600 Hispanics Grp 3
125.2857 American Indians Gro 5
129.97-7 Blacks Grp 2 * * *
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Table 15.

SC-EFE POST HOC RACE OCMPARISONS DR FTMMES
(Continued)

4. DIGIT 1 INTER" A EAL JOINT REAUDT
GGGGG
rrrrr

Mean Race Group 4 3 1 5 2

20.0400 Asian/Pacific Islanders Grp 4
20.2800 Hispanics Grp 3
20.4157 Whites Grp 1
20.8571 American Indians Grp 5
20.8835 Blacks Grp 2

5. DIGIT 1 INTEPRIALGEAL JOINT CIRXMERME 2CE
G G GG ,]
rrrr r

Mean Race Group 4 3 1 5 2

61.8784 Asian/Pacific Islanders Grp 4
6!.3488 Hispanics Grp 3
62.61.47 Whites Grp 1
63.4800 American Indians Grp 5
63.5316 Blacks Grp 2 * * *

6, DIGIT I LINK IENGTH
GGGGG
rrrrr

Mean Race Group 4 3 5 1 2

107.2000 Asian/Pacific Islanders Grp 4
10"7.5600 Hispanics Grp 3
108.2143 American Indians Grp 5
108.7838 Whites Grp 1
113.0230 Blacks Grp 2 * * *

340
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Table 15.

SCQEFFE POST HOC RACE CCMPARISCMS FMR FE14AES
(Continued)

7. DIGIT 1 MLTrACARPAL LINK IENGHi
GGGGG
rrrrr
ppppp

Mean Race Group 4 1 3 5 2

73.4000 AsiarVPacific Islanders Grp 4
73.7135 Whites Grp 1
75.5600 Hispanics Grp 3
76.0000 American Indians Grp 5
78.6658 Blacks Grp 2 * * *

8. DIGIT 1 I OXMAL PHIAINX LINK LENGUI
GGGGG
rrrrr

Mean Race Group 4 3 1 5 2

18.2000 Asian/Pacific Islanders Grp 4
18.6200 Hispanics Grp 3
18.6995 Whites Grp 1
18.9286 American Indians Grp 5
19.8515 Blacks Grp 2

9. DIGIT 1 DISTAL PMAIANX LINK MNM

rrrrr

Mean Race Group 3 4 1 5 2

29.5800 Hispanics Grp 3
29.8000 Asian/Pacific Islanders Gip 4
30.238*7 Whites Grp 1
30.3571 American Indians Grp 5
31.4584 Blacks Grp 2 * * *
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Table 15.

SCIKTE POT HOC RACE OC(XIPRISONS FOR FEDPAU
(Continued)

10. DIGIT 2 IE2'GTH
GGGGG

rr rrr

MVedn Race Group 3 4 1 5 2

66.6000 Hispanics Grp 3
67.7200 Asian/Pacific Islanders Grp 4
68.5701 Whites Grp 1
69.0000 American Indians Grp 5
70.9629 Blacks Grp 2 * * *

11. DIGIT 2 HEIC-IT
GGGGG
rr rrr

ppppp

Mean Race Group 3 4 1 5 2

159.7800 Hispanics Grp 3
159.8000 Asian/Pacific Islarkers Grp 4
162.5095 Whites Grp 1
163. 6429 American Indians Grp 5
168.6530 Blacks Grp 2 * * *

12. DIGIT 2 TIP TO WRIt ' CRSE LIFGIH
GGGGG
rrrrr

Mean Race. Group 4 3 1 5 2

163.5200 Asian/Pacific Islarners -rp 4
164.1200 Hispanics Grp 3
166.9382 Whites Grp 1
-168.5714 American Indians Grp 5
173.9449 Blacks Grp 2 * * *
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Table 15.

SaLEFFE POST H RACE COMPARISONS FOR FM4AJES
(Continued)

13. DIGIT 2 PM)XfL' INMZMALAEAL JOINtr READIH
C G' G. CC
rrrrr
ppppp

Meam Race Group 4 3 1 2 5

19.0800 Asian/rPacific Islanders Grp 4
19.6800 Elispanics Grp 3
19.8599 Whites Grp 1
19.9411 Blacks Grp 2 *
20.1429 American Indians Grp 5

14. DIGIT 2 PROXIMAL INI 11AANGEAL JOINT ClCUMMENCE
GGGGG

r rrrrr

Mean Race Group 4 3 1 2 5

60.0348 AsiarVPacific Islanders Grp 4
60.9190 Hispanics Grp 3
61.1762 Whites Grp 1
61.3873 Blacks Gxp 2
61.8157 .Anerican Indians Grp 5

15. DIGIT 2 DISTAL INTERPHA1ANGEAL JOINT EPEADIH

NO 'M GrMJPS ARE SIGNIFTCANMLY DIFFERENT AT ThE 0.050 LEVM7
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Table 15.

SU•FE IOST HOC RACE COIPARISONS FOR F14AIES
(Continued)

16. DIGIr 2 DISTAL INTMRUATANGEAL JOINT CIRMFERENCE
GGGGG
rrrrr
ppppp

Mean Race Group 4 3 1 2 5

49.7756 Asian/Pacific Islarners Grp 4
50.5542 Hispanics Grp 3
50.7781 Whites Grp 1
50.9934 Blacks Grp 2 *
51.4129 American Indians Grp 5

17. DIGIT 2 LINK IENGIH
GGGGG
rrrrr
ppppp

Mean Race Group 4 3 1 5 2

95.9600 Asian/Pacific Islanders Grp 4
96.3400 Hispanics Gtp 3
98.7031. Whites Grp 1
99.4286 American Indian-, Grp 5

102.3739 Blacks Grp 2 * * *

18. DIGIT 2 MFUTACARPAL LINK IEN(7
GGGGG

17 r r r r

Mean Race Group 4 3 1 5 2

67.5600 Asian/Racific Islanders Grp 4
67.7800 H.spanics Grp 3
68.2352 Mhites Grp I
69.1429 Awrican Indians Grp 5
71.5711 Black-- Grp 2 * * *
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Table 15.

SCETE POST HOC RACE COMPARISMOS FCR FFAIE
(Continued)

19. DIGIT 2 DISTAL PHALANX LINK ILEfM
GGGGG
rrrrr

Mean Race Group 3 4 5 1 2

24.4800 Hispanics Grp 3
24.6000 Asian/Pacific Islanders Grp 4
25.0000 American Indians Grp 5
25.1675 Whites Grp 1
25.9437 Blacks Grp 2 * * *

20. DIGIT 2 MEDIAL PHAIANX LINK LENU]M
GGGGG

rr rrr

Mean Race Group 3 4 1 5 2

19.9600 Hispania; Grp 3
20.4800 Asian/Pacific Islanders GrLp 4
20.5036 Whites Grp 1
21.0000 American Indians Grp 5
21.9001 Blacks Grp 2 * * *

21. DIGIT 2 PROXIMAL IRA1ANX LINK TLŽNGI
GGGGG

r r r r r

SMean Race Group 4 3 5 2

53.9200 Asian/Pacific Islander, Grp 4
54.2600 Hispanics Grqp 3
55.5843 Whites Grp 1
57.1429 American Indians Grp 5
57.5903 Blacks Grp 2 * * *

353



Table 15.

SCa[FFE PO6T HOC RACE COMPARISONS FOR FEMAI-S
(Continued )

S22. DIGrr 3 I1NGM
GGGGG
rrrrr

P pPp pp

Mean Race Group 3 4 1 5 2

74.3400 Hispanics Grp 3
74.6400 Asian/Pacific Islanders Grp 4
75.6829 Whites Grp 1
76.8571 American Indians Grp 5
79.2996 Blacks Grp 2 * * *

23. DIGIT 3 HEIGHII
GGGGG

r r r r r

Mean Race Group 4 3 1 5 2

170.7200 Asian/Pacific Islanders Grp 4
172.0800 Hispanics Grp 3
174.1817 Whites Grp 1
176.5(100 American Indians Gzp 5
183.0858 Blacks Grp 2 * * *

24. DMTTT 3 TIP rTO WRTST (CFAR'W TMIM
GGGGG
rrrrr

Mean Race Group 4 3 1 5 2

171.0800 Asian/Pacific Islanders Grp 4
172.5800 Hispanics Grp 3
174.5748 Whites Grp 1
177.1429 Anmerican Indians Grp 5
183.5378 Blacks Grp 2 * * *
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Table 15.

SailEFE POSr HOC RACE OOMPARLSONS FOR FEIES
(Continued)

25. DIGIT 3 r4J0XMAL TMTM LAGFAL JOINT BREA=Fl GGGGG

r r r r r

Mean Race Group 4 1 3 2 5

1.8.6800 Asian/Placific Islanders Grp 4
19.2530 Whites Grp 1
19.3200 Hispanics Grp 3
19.5339 Blacks Grp 2 * *
19.5714 kmerican Irdiians Grp 5

26. DIGIT 3 PROXJMAL IIN'EI!ALANGEAL JOINT CFEiMýEVCE
GGGGG
rrrrr
ppppp

Mean Race Group 41 32 5

60.3556 Asian/Pacific Isl.anders Grp 461.1482 Whites Grp 1
61.2866 Hispanics Grp 3

61.6731 Blacks Grp 2 * *

61.7686 American Indians Grp 5

27. DIGIT 3 DISTAL INTEORI-ALANGEAL JOin ME i{
GGGGG

r r r r r

Mean Race Group 4 1 3 2 5

16.6800 Asian/Pacific Islander Grp 4
16.9430 Whities Grp 1
17.0600 Hispanics Grp 3

17.3291 Blacks Grp 2
17.4286 Azerican Indians Grp 5
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Table 15.

SCEEFFE PrOS HOC RACE OcuPARISONS FOR FEMAI1S
(Continued)

28. DIGIT 3 DISTAL INTE 1IALANGEAL JOINT CIROJMERENCE
GGGGG
rrrrr
ppppp

Mean Race Group 4 1 3 2 5

50.1236 Asian/Pacific Islanders Grp 4
50.7093 Whites Grp 1
50.8572 Hispanics Grp 3
51.2331 Blacks Grp 2 * *
51.3471 Aimrican Indians Grp 5

29. DIGIT 3 LINK LFMM
GGGGG
rrrrr
ppppp

•Mean Race Group 34 15 2

96. 3800 Hispanics Grp 3
97.9600 Asian/Pacific Islandlers Grp 4
98.7506 Whites Grp 1
99.8571 Anarican Indians Grp 5

102.5915 Blacks Grp 2 * * *

30. DIGIT 3 MEIAC-ARPAL LINK LENGE

rrrrr

Mean Race Group 4 1 3 5 2

73.1200 Asian/Pacific Islanders Grp 4
75.8242 Whites Grp 1
76.2000 Hispanic- Grp 3
77.2857 American Indians Grp 5
80.9462 Blacks Grp 2 * * *
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Table 15.

SCHEFT POST HOC RACE Ol4PA1RISOS FOR 1124kLS
(Continued)

31. DIGIT 3 DISTAL PEIAANX LINK LEUMGI
GGGGG
rrrrr
PPPPP

Mean Race Group 3 4 5 1 2

25.0800 Hispanics Grp 3
25.2000 AsianVPacific Islanders Grp 4
25.5000 Amrican Indians Grp 5
26.0986 Whites Grp 1 *
27.1665 Blacks Grp 2 * * *

32. DIGIT 3 MEDIAL PHAIANX LINK IEMMI
GGGGG
rrrrr
ppppp

Mean Race Group 13 45 2

23.8587 1Whites Grp 1

23.9600 Hispanics Grp 3
24.1600 AsiarV'Pacific Islanders Grp 4
25.0714 American Indians Grp 5
26.6069 Blacks Grp 2 * * *

33. DIGIr 3 PROXIMAI, FiAIANX LINM< [NCM

NO 1WO GRXJPS ARE SIGNIFICANTLY DIIFr-.P= AT M,7E 0.050 LEVEL

357

-..... ....- . . - -.... I ..



Table 15.

SQEFF MST HOC RACE COMPARISONS FOR FF14UIS
(Continued)

34. DIGIT 4 IH
GGGGG

r r r r r

Mean Raoe Group 3 4 1 5 2

69.9400 Hispanics Grp 3
70.0800 Asian/Pacific Islanders Grp 4
70.7815 Whites Grp 1
72.7143 American Indians Grp 5
74.1895 Blacks Grp 2 * * *

35. DIGIT 4 HEIChU

GGGGG

rr•'rr

Mean Race Group 4 3 1 5 2

157.0800 Asian/Pacific Islanders Grp 4
159.4000 Hispanics Grp 3
160.9703 Whites Grp 1
164.0000 Ame rican indians Grp 5
169.6876 Blacks Grp 2 * * *

36. DIGIT 4 TIP TO WRIST CREASE LFNG

rrrrr

p p p p p
Mean Race Group 4 3 1 5 2

161.8000 Asian/iaci fic Islanders Grp 4
163.7600 Hispanics Grp 3
165.0071 Whites Grp 1
168.6429 American Indians Grp 5
174.3252 Blacks Grp 2
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Table 3.5.

SCEFFE POST HOC RACE O•MPARISONS FDR FEIUk
(Continued )

37. DIGIT 4 P1,0XIMAL IThERPHAIANGEAL JOINT IREADIT
GGGGG
rrrrr
PpppP

Mean, Race Group 43 15 2

17.7200 Asian/Pacific Tslandiers Grp 4
18.1600 Hispanics Grp 3
18.2280 Whites Grp G
18.5714 American Isdians Grp 5

18.6761 Blacks Grp 2 * *

38. DIGIT 4 PROXIMAL INTER1UAIANGEAL JOINl C.TRW.4F CE
GGGGG
rrrrr

Mean Race GGp 43 15 2

56.4456 Asian/VPacific Islanders Grp 4
56.9976 Hispanics Cry) 3
57.1160 Whites Crp2 1
57.7571 American Indians Crp 5
57.7958 Blacks Grp 2 *

:19, I.IGfIT 4 DISTAL INWRIAIr•AIANGEAL JOINT' L•?2AIYII
GGGGG

Mean Race GoroTp 4 3 1 2 5

15.5200 Asian/Pacific Islanders Grp 4
15.6200 Hispanics Grp 3
35.6841 Whites C,rp 1
15.959U Blacks Grp 2 *
3.6.073.4 &nm.rican IlAiiuns Grp 5

-) 5q:
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Table 15.

SQ-IEFFE POST HOC PACE CMPART'SONS RR F4NR S
(Continued)

40. DIGIT 4 DISTAL RTNTN¶IALANG1ZAL JOINT CIRCMJMFW NCE
GGGGG
rrrrr
ppppp

Mean Race Group 4 3 1 2 5

46.2044 Asian/P•acific Islanders Grp 4
46.5502 Hispanics Grp 3
46.6499 Whites Grp 1
47.1664 Blacks Grp 2 *
47.2136 Anmerican Indians Grp 5

--------------- - ------------------------ -__________________________________________ -

, 41. DIGIT 4 LINK ING G

r rrrrr

Mean Riace Crxp 4 3 1 2

94.3600 Asian/Pacific Islanders Grp 4
94.4000 Hispanics Grp 3
95.6473 Whites Grp 1
97.571.4 American Indicns Grp V
99.7554 Blacks Grp 2 * * *

42. DIGIT 4 METACARPAL LINK itNCII
GGGGG
r r r r r
P PIP P P

Mean Race Grolp 4 1 3 5 2

67.4400 Asian/Pacific Islanders Grp 4
69.3599 Whites Grp 1
69.3600 Hispanics Grp 3
71. 071.4 Ameri.ran Tnr1 i Grp 5
74.5698 Black- Grp 2 * * *
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Table 15.

SC%*!FW P•£ HOC RACE COMPARISONS FOR FEMALES
(Continued)

43. DIGrr 4 DISTAL PAIANX LINTK LEN7B

Mean Race Group 4 3 5 1 2

24.3600 A-- r/Pacific Islxnders Grp 4
24.7800 Hispanics Grp 3
25.3571 Americar. Indians Grp 5
25.6010 Whites Grp 1
26.7657 Blacks Grp2 ** *

-4. DIGrIr 4 MEDIAL IPAILANX LINK UENGTH
GGGGG

,[; ,r r r r r

L ppppp

Mký1 Race Group 4 1 3 5 2

21,6000 Asian/Pacific Islanders Grp 4
21.-1803 Whites 3rp 1
22 9400 Hismnic r Grp 3
23.0714 American Indians Grp 5
24. .152 Blacks Grp 2

45. DIGIT 4 r')xIT\L FIPALANX LINK LENGIM
GGGGG

r r r r r

N1eaw, face Gro-p 3 1 4 2 5

47.5000 Ifispanics Grp 3
48.2055 Whites- Grp 1
48.3600 AsiaWVPacific .,-. awuders Grp 4
48.8348 Blacks Gip 2
49.3571 'icrican Irdiarv:3 Grp 5

3b6l
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Table 15.

SC F PibCT HOC RACE CCMPARISONS FOR F124AUES
(Continued)

46. DIGIT 5 LENUM
GGGGG
rrrrr

Mean Race Group 4 3 1 5 2

55.8000 AsialVPacific Islanders Grp 4
56.7000 Hispanics Grp 3
57.6686 Whites Grp 1
58.8571 American Indians Grp 5
59.4481 Blacks Grp 2

47. DIGIT 5 HEIGfT
GGGGG
rrrrr

Mean Race Group 4 3 1 5 2

125.0000 Asian/Pacific Islanders Grp 4
127.1400 Hispanics Grp 3
129.3789 Whites Grp 1
131.2857 American Indians Grp 5
136.1549 Blacks Grp 2 * * *

48R DTGTT 9" TTP m WPTST --•C-_E M PTFW..

GGGGG
r rr rr

PPPPP

vean, Race Group 4 3 1 5 2

138.6000 As.3n/Pacific Islanders Grp 4
140.6800 Hispanics Grp 3
142.2518 Whites Gip 1
146.071.4 Awerican Trdians Grp 5
150.2407 Blacks Grp 2 * * *
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Table 15.

SHEFFE POST HOC RACE CVPARISONS FM FEMAIES
(Continued)

49. DIGIT 5 PRO)CLMALL INSTUELANEAL JOINT BPOADfi
G GGGGG
rrrrr

Mean Race Group 4 3 1 5 2

15.9600 AsianVPacific Islanders Grp 4
16.3000 Hispanics Grp 3
16.3504 Whites Grp 1
16.7143 American Imidfls Grp 5
16.7875 Blacks Grp 2 * *

50. DIGIT 5 PM)XIMAL IMIRPEWANGEAL JOINT Cflb 2Q
GGGGG
rrrrr

Mean Race Group 4 3 1 5

49.7500 Asian/Pacific Islanders Grp 4
50.1860 Hispanim Grp 3
50.3687 Whites Grp 1
50.9809 Blacks Grp 2 * h *
51.0900 American Indians Grp 5

51. DIGIT 5 DISTAL INMIRHAIANGEAL JOIHT BRFAUIY

rrrrr

Mean Race Group 4 3 1 2 5

14.3200 Asian/Pacific Islanders Grp 4
14.4000 Hispanics Grp 3
14.6390 Whites Grp 1
14.8412 Blacks Grp 2
15.2143 American Indians Grp 5
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Table 15.

SC:HTFE POST HOC 'ACE COMPARISONS FOR FEVArS
,'Continued)

52. DIGIT 5 DISTAL IMERHALANGEAL JOINT CIfRCUMFERMCE
GGGGG
rrrrr

Mean Race Group 4 3 1 2 5

41.8188 Asian/Pacific Islanders Grp 4
42.1120 Hispanics Grp 3
42.3507 Whites Grp 1
42.8132 Blacks Grp 2
43.0857 American Indians Grp 5

53. DIGIT 5 LINK LENGTH
GGGGG

r rrrrr

Mean Race Group 4 3 1 5 2

74.5600 Asian/Pacific Islanders Grp 4
75.0800 Hispanics Grp 3
76.4133 Whites Grp 1
78.4286 American Indians Grp 5
79.4661 Blacks Grp 2

54. DIGIT 5 METACARPAL LINK IflIfli
GGGGG
rrrrr

Mean Race Grriup 4 3 1 5 2

64.0400 Asian/Pacific Islanders Grp 4
65.6000 Hispanics G-p 3
65.8385 Whites Grp 1
67.6429 American Indians Grp 5
70.774c Blacks Grp 2 * * *
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Table 15.

SCREFFE POST HOC RACE OCIPARISONS FR TU
(Continued)

55. DIGIT 5 DISTAL PW. LINKEG
GGGGG

rrrrr

Mean Race Group 4 3 1 5 2

22.3200 Asian/Pacific Islanders Grp 4
23.0000 Hispanics Grp 3
23.4204 Wlites Grp 1
23.8571 American Indians Grp 5
24.0922 Blacks Grp 2 * * *

56. DIGIT 5 MEDIAL PHALANX LINK LEW•H
GGGGG
rrrrr

Mean Race Group 4 3 1 5 2

15.3200 AsiarVPacific Islanders Grp 4
15.6200 Hispanics Grp 3
15.7589 Whites Grp 1
16.0714 Aanarican Indians Grp 5
17.0858 Blacks Grp 2 * * *

57. DIGIT 5 PRDXIMAIJ PHAIANX LINK IINGTH
GGGGG

rL rrr

Mean Race Group 3 4 1 2 5

36.6800 Hispanics Grp 3
37.1200 Asian/Pacific Islander- Grp 4
37.3919 Whites Grp 1
38.5032 Blacks Grp 2 . *

38.6429 American Irdian'r Grp 5
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Table 15.

SCEFFE POST HOC RACE CMAPARISONS FOR 1124AIES
(Continued)

5b. HAND IEN= FTM DIGITIZER
G G G G G
x" r r r r

Mean Race Group 4 3 1 5 2

170.7200 Asiar/Pacific Islanders Grp 4
172.0800 Hispanics Gip 3
1.74.1817 Whites Grp 1
176.5000 American Indians Grp 5
183.0858 Blacks Grp 2

59. HAND LU4= MEASURED
GGGGG
rrrrr

Mean Race Grcup 4 3 1 5 2

173.2400 Asian/Pacific Islanders Grp 4
174.6000 Hispanics Grp 3
177,2185 Whites Grp 1
180.2143 American Indians Grp 5
185.6095 Blacks Grp 2 * * *

------- - --- - -- - - - - -

60. I-AND CIRýJMFERENCE

r r r r r

Mean Race Group 4 3 1 2 5

180.8800 Asian/Pacific Islaniders Grp 4
183.3200 Hispanics Grp 3
184.9608 Whites Crp I.

188.4878 Bckck Grp 2
189. 0000 American Indians Grp 5
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Table 15.

SaRTFE POST HOC RACE OWPAPISS FOR FEMALPS
(Continued)

61. PALM LF2GIE
GGGGG
rrrrr

Mean Race Group 4 3 1 5 2

96.2400 Asian/Pacific Islanders Grp 4
97.9800 Hispanics Grp 3
98.6770 Whites Grp 1

100.0714 American Indians Grp 5
103.9910 Blacks Gip 2 * * *

62. HAND EPEADIH FROM DIGITIZER
GGGGG
rrrrr

Mean Race Group 4 3 1 2 5

80.2400 Asian/Pacific Islander-, Grp 4
82.1400 Hispanics Grp 3
82.6805 Whites Grp 1
84.0269 Blacks Grp 2 * *
84.5000 American Indians Grp 5

63. HAND BREADIH MEASURED
GGGGG
r r r r r
v p p p p

Mean Race Group 4 3 1 5 2

,6.76600 Asiarn/Pacific Islaryers Grp 4
77.9400 Hispanics Grp 3
78.8872 Mhites Grp I
80.2857 Airrican [ndians Grp 5
80.3867 Nac- k Grp 2 * *
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Table 15.

SCHEFFE POST HOC RACE CUMPARISONS FOR FE4MiS
(Continued)

64. WRIST BREADTH
GGGGG
rrrrr
PPPPP

Mean Race Group 4 3 2 1 5

55.2000 AsianVPacific Islanders Grp 4
56.2800 Hispanics Grp 3
56.7593 Blacks Grp 2
57.2720 Whit-s Grp 1
58.9286 American Indians Grp 5

65. WRIST CIRUMERINCE
GGGGG

r r r r r
ppppp

Mean Race Group 4 3 1 2 5

146.2800 AsiarVPacific Islanders Grp 4
147.880n Pispanics Grp 3
151.0808 Whites Grp1 *I
152.0154 Blacks Grp 2 * *
153.2857 American Irilans Grp 5

66. WRIST CUE•TR OF GRIP iLNMCI
G G G G G
rrrrr

Mean Race Group 5 3 1 4 2

65.2857 American Indians Grp 5
65.3200 Hispania-i Grp 3
65.4038 Whiten Grp I
65.4800 Asian/Pacif ic Islmdaeru- Grp 4
67.3880 Blacks Grp 2

36b8
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Table 15.

SaIEFFE POCf HOC RACE COKPARISONS FOR F4ALES
(Continued)

67. WRIST INDEX FUNCER lafl
GGGGG
rrrrr
PPPPP

Mean Race Group 4 31 52

1.62.0400 Asiarn/Pacific Islanders Grp 4
163.4800 Hispanics Grp 3
167 .. 0724 Whites Grp 1
1682.7857 Airicari IrdiIans Grp 5

172.9667 Blacks Grp 2 * * *

68. WRIST-TKHUMBTIP LEG
GGGGG
rrrrr
ppppp

Mean Race Group 43 15 2

113.3200 Asian\/Pacific Islanders Grp 4
113.9400 Hispanics Grp 3
115.6223 Whites Grp 1
115.8571 AimariPcan Ifdicar ne Grp 5

120.7529 Blacks Grp 2 * * *

69. CNOTi1
GGGGG
rrrrr

Mean Race Group 1 3 4 5 2

61.06-,5 White-s Grp I
61 2600 Hispanics Grp 3
62.6000 Asian/Pacific Islanders Grp 4
64.4286 Awericar Irdians Grp 5
65.0M15 Blacks Grp2 **
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Table 15.

SCHEFFE POST HOC RACE CMPARISONS FOR FIM S
(Continued)

70. CRdTC1 2
GGGGG

r r r rr
ppppp

Mean Race Group 4 3 1 5 2

96.1600 Asian/Pacific Islanders Grp 4
97.4000 Hispanics Grp 3
98.2993 Whites Grp 1
99.8571 American Indians Grp 5

103.4405 Blacks Grp 2 * * *

- ---- - - --- ---- - ---------- -__________________________-____________

71. CRDITi 3
GGGGG
rrrrr
ppppp

Mean Race Group 43 15 2

95.4400 Asian/Pacific Islanders Grp 4
97.1i000 HispaniG Grp 3

97.8397 Whites Grp 1
99.0714 American Idians Grp 5

103.7631 Blacks Grp 2 A * * *

72. CRcTi 4

rrrrr

Mean Race Group 4 3 1 5 2

82.8400 Asian/Pacific Islander's Grp 4
84.5200 Hispanics Grp 3
85.7173 Wb ites GIp I
87.0000 American Indians Grp 5
91.1319 Blacks Grp 2 * * *
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Table 15.

SCEEFFE POST HOC RACE OMPARISONS FOR FEVAIES
(Continued)

73. FOREARM-HAND LENMH
GGGGG
rrrrr

Man Race Group 4 3 1 5 2

420.8400 Asiai/Pacific Islanders Grp 4
428.1800 Hispanics Grp 3
433.8563 Whites Grp 1 *
442.9286 American Inxians Grp 5 *
457.0960 Blacks Grp 2 * * *

74. EU30W-WRIST LENIIN
GGGGC
rrrrr

Me& Race Group 4 3 1 5 2

247.6000 Asian/Pacific Islanders Grp 4
253.5800 Hispanics Grp 3
256.6378 Whites Grp 1 *
262.7143 Anerican Indians Grp 5 *
271.4866 Blacks Grp 2 * * *

75. EIB-CINIER OF GRIP IJN11-I
GGGGG
r r r r r

Mean Race Groqp 4 3 1 5 2II
313.0800 AsiarVPacific Islanders G1rp 4
318.9000 Hispanics Grp 3
322.0416 Whites Grp 1
328,0000 American Indians G.rp 5
338.8745 Black-; Grp 2 * * *
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Table 15.

SCIEFE, POST HOC RACE COMPARISONS FOR FEMAIM
(Continued)

76. RADIAIE-STYMION INGM
GGGGG
rrrrr

PPPPP

Mean Race Group 431i5 2

228.8000 Asian/Pacific IslandIers Grp 4
234.1600 Hispanics Grp 3
237.o0178 Whites Grp 1
242.0000 American Ind1ians Grp 5

252.5941 Blacks Grp 2

77. FOREARM CRCME CE, FIEXED
GGGGG
rrrrr

Mean Pace Grcup 4 3 1 5 2

245.0400 Asial/Pacific Islanders Grp 4
247.1600 Hispanics Grp 3
252.2090 Whites Grp 1
256.21.43 American Indians Grp 5
256.7375 Blacks Grp 2 * * *

10. D1Lr•tz~ -TuI4 FAr03, FJ__,_D
GGGGG
rrrrr

Mean Race Group 4 3 1 2 5

275.8000 AsiarVPacific Islanders Grp 4
276.6600 Hispanics Grp 3
279.5950 Whites Grp 1
284.3086 Blacks Grp 2
292.1429 Amrican Indians GCp 5



Table 1.5.

ElIEFFE POST HOC RACE OCMPARISONtS it FEWM
(C3ntinued)

79. ARMIENGI
GGGGG
rrrrr

Mean Race Group 4 3 1 5 2

684.1600 Asian/Pacific Islarder3 Gxp 4
698.3800 Hispanics Grp 3
712.0333 Whites Grp 1 *
724.6429 American Indians Grp 5 *
741.8143 Blacks Grp 2 * * *

80. SHOUILMR-EMIJM LENGTH
GGGGG
rrrrr

p p1 p p p

Mean Race GYoup 4 3 1 5 2

313.5200 AsiarVPacific Islanders Grp 4

325.3600 Hispanics Grp 3
333.7613 Whites Grp 1 * *
336.8571 American Indians Grp 5 *
340.2868 Blacks C-rp 2 * * *

81. AQCIcON-RADIALE IENGTH

rrrrr

I. p pppp

Mean Race Grcup 4 3 1 5 2

290.6000 Asian/Pacific Islanders Grp 4
302.3000 Hispanics Grp 3
309.6306 Whites Grp 1 * *
311.8571 American Indians Grp 5 *
31.6.6492 Blacks Grp 2 * * *
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Table 15.

SCHEFPE POST HOC RACE, CXIPARISONS F-R FTMAM
(Continued)

82. TIUMIP REAC{
GGGGG
rrrrr
ppppp

Mean Race Group 4 3 1 5 2

695.7600 Asian/Pacific Islanders Grp 4
714.4600 Hispanics Grp 3
725.4347 Whites Grp 1 *
736.2857 American Indians Grp 5 *
750.1959 Blacks Grp 2 * * *

83. WRIIr WAL L LENIGPH
GGGGG
rrrrr
ppppp

Mean Pace Group 43 15 2

583.9600 Asian~/P~acific Tslandlers Grp 4
603,9400 Hispanics Grp 3612.4335 Whites Grp 1 *
622.7857 American Indians Grp 5 *

632.3816 Blacks Grp 2 * * *

84. WRIST WALL LILGT EXTENDED
GGGGG
rrrrr

Meadn Race Group 4 3 1 5 2

643.3600 Asia•VPacific Islaiders Grp 4
664,1200 Hispanics Grp 3
672.2328 Whites Grp 1 *
682. 0714 American Indians Grp 5 *
690.6415 Blackis Gr 2 * * *
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Table 15.

SCHEFFE POST HOC RACE CCMPARISONS FOR FEI4AIES
(Continued)

85. STATURE
GGGGG
rrrrr

Mean Race Group 4 3 2 5 1

1557.6800 Asian/Pacific Islanders Grp 4
1587.0600 Hispanics Grp 3
1631.0935 Blacks Grp 2 * *
1631.6429 American Indians Grp 5 *
1634.1817 Whites Grp 1 * *

86. WEIGHT
GGGGG
rrrrr

Mean Race Group 4 3 1 2 5

560.2800 Asian/Pacific Islanders Grp 4
602.4600 Hispanics Grp 3
618.857E Vhites Grp 1 *
526.4545 Blacks Grp 2 *
671.7143 American Indians Grp 5 *
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PRINCIPAL CLMOET ANALYSIS

The analysis has, thus far, eqphasized the differenes amnrxj race and sex
groups. From the ANOVA and Scheffe's tests, a sense has developed that hand
morphology is more distinctive because of sex differences than because of race.
differences. However, the question now asked is: which two groups show the
most general similarity? This is a multivariate question that is addressed
here through an application of principal components analysis.

Each subject in the data base is described by 86 different dimensions. If
these d hiensions are pared down to eliminate close duplicates and non-hand
related dinensions (STJRE, WEIGHT, HAND LENGTH MEASURED, HAND BREADIIH
MEASURED, and the Finger Circumferences) each subject would then be described
by 72 dimensions. The problem is to describe the relationships amongr 10 groups
based on a simultaneous consideration of all these dimensions. The function of
principal components analysis is to reduce the information contaiied in the
descriptor variables, so that groups can be described by fewer ir•w variables.
These new variables (abbreviated PCA) are called the principal cc=onexits. In
this analysis the variation described by the 72 anthropcmvetric 'ariables was
reduced to seven principal components -- each ccuponent having.f an eigenvalue
greater than one. Each principal component, in effect, describes clumps of
variation. Together, these seven components describe, over 84% of tne variation
contained in the original 72 dimensions (see Table 16). Therefore, goqx=
comparisons among groups can be based upon these seven corponents in lieu of
the 72 dimensions.

Table 16.

RINCIPAL C NENTS ANALYSIS SUMMARY

Percent of Cumulative
PCA Eigenvalue Variation Percent

1 47.901 6) 65e6

2 5.600 7.7 73.3
3 2.431 3.3 76.6
4 1.955 2.7 79.3
5 1.488 2.0 81.3
6 1.252 1.7 83.1
7 1.086 1.5 84.5
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Table 17.

PRINCIPAL OCMaONEI' CORREIATIVN MATRIX

Dimension Principal Component
PCb1 PCA2 PCA3 PCA4 PCAS PCA6 PCA7

1 Dl LENGTI .326 .349 .427 .270 .373 .253 .197
2 D1 HEIGHT .219 .402 .372 .307 .284 .214 .234
3 D1 TIP TO WRIST .352 .377 .312 .218 .245 .215 .604
4 D1 IP BREADIH .723 .202 .115 .301 .218 .129 .179
6 D1 LINK .490 .339 .344 .264 .316 .256 .314
7 D1 METACAPPAL LINK .254 .323 .170 .100 .097 .158 .746
8 D1 PROX LWNI .129 .219 .456 .298 .051 .153 -. 027
9 DI DIST LINK .440 .260 .180 .195 .540 .186 .229
10 D2 ILENGIH .252 .281 .549 .271 .488 .306 .155
11 D2 HEICiT .343 .519 .422 .326 .343 .330 .179
12 D2 TIP TO WRIST .321 .522 .432 .319 .336 .353 .234
13 D2 PIP BEADTH .848 .180 .092 .155 .150 .119 .093
15 D2 DIP BEADIl .847 .144 .085 .107 .176 .108 .083
17 D2 LINK .245 .323 .462 .274 .373 .412 .231
18 D2 METACARPAL LINK .335 .642 .277 .292 .197 .181 .175
19 D2 DISTAL LINK .318 .268 .154 .196 .750 .152 .136
20 D2 MEDIAL LINK .110 .232 .722 .191 .085 .172 .185
21 D2 IPOXIMAL LINK .187 .240 .220 .202 .040 .482 .253
22 D3 IENGIH .251 .316 .567 .295 .472 .308 .122
23 D3 HEIGII .325 .567 .439 .322 .345 .329 .177
24 D3 TIP TO WRIST .322 .569 .439 .322 .345 .329 .176
25 D3 PIP BEADTH .862 .188 .122 .175 .143 .135 .092
27 D3 DIP BREADIH .872 .15"7 .105 .108 .153 .121 .092
29 D3 LINK .288 .256 .442 .289 .397 .569 .146
30 D3 METACARPAL LINK .266 .782 .303 .267 .177 -. 065 160
31 D3 DISTAL LINK .331 .297 .181 ,204 .748 .148 .121
'2 D3 MEDIAL LINK .016 .279 .778 .209 .093 .082 .131
33 D3 PROXIMAL LINK .251 .097 .140 .222 .145 .811 101
34 D4 IENGN .298 .296 .573 .270 .466 .318 .106
35 D4 HEIGHT .309 .579 .437 .293 .346 .330 .170
36 D4 TIP 110 WRIST .337 .590 .445 .302 .339 .305 .144
37 D4 PIP READFTH .838 .191 .156 .159 .172 .122 .092
19 T)4 DTP PFA1TTM4 _85 6 E .109 .094 1!46 1!33 .078
41 D4 LINK .349 .291 .476 .267 .417 .512 .116
42 D4 MNTACARPAL INqK .249 .820 .308 .278 .170 -. 016 .146
43 r4 DISTAL LINK .376 .304 .188 .204 .716 .148 .075
44 D4 MEDIAL LINK .061 .269 .776 .196 .107 .097 .129
45 EA IPK)XIMAL LINK .336 .141 .238 .224 .204 .778 .074

Underlined values identify th' highest correlation value for each dimension.
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Table 17.
(Continued)

PRINCIPAL CCMPCVEMTS OORRELATION MATRIX

Dimens ion Principal CmQonent
PCA1 PCWA2 PCA3 PC1A4 PCA5 PCA6 PCA7

46 D5 IDlI{ .342 .247 .587 .173 .450 .291 .076
47 D5 HEIGHT .270 .562. .44( .239 .338 .313 .166
48 D5 TIP TO WRIST .329 .602 .465 .244 .301 .264 .117
49 D5 PIP EREA1YIH .831 .236 .128 .123 .148 .131 .053
51 D5 DIP BREAMI .850 .183 .081 .100 .156 .151 .051
53 D5 LINK .379 .264 .536 .191 .405 .437 .099
54 D5 METACARPAL LINK .195 .804 .274 .238 .116 .016 .107
55 D5 DISTAL LINK .417 .269 .223 .189 .672 .136 .085
56 D5 MEDIAL LINK .111 .220 .767 .078 .093 .105 .112
57 D-5- PIMDXTNALIINYK .343 .161 .361 .164 .190 .655 .057
58 HAND IENGTH DIG .325 .567 .439 .322 .345 .329 .177
60 HAND CIRC .744 .256 .213 .321 .232 .197 .124
61 PALM LENGTH .347 .710 .,279 .305 .198 .307 .200
62 HAND BREAUIf DIG .831 .196 .210 .203 .143 .190 .145
64 WRIST ADIAIH-I .797 .117 .165 .277 .094 .163 .137
65 WRIST CIRC .747 .237 .158 .352 .208 .218 .126
66 WRIST-CENTER OF GRIP .184 .178 .246 .244 .139 .073 .590
67 WRIST-INDEX FINGER .291 .432 .480 .388 .271 .302 .255
68 WRISrI-'MUMBTIP .221 .384 .467. .339 .245 .244 .393
69 CR= 1 HEIGHT .321 .426 .252 .264 .281 .184 .465
70 CCRDI 2 HEIGIT .352 .661 .270 .305 .285 .288 .214
71 CIKI'•I 3 IMICHT .303 .718 .269 .285 .295 .268 .184
'72 CRCI0i 4 HEIGHT .266 .725 .268 .259 .292 .250 .168
73 FOREARM-HAND LNGTHI .351 .433 .384 .598 .237 .227 .192
74 EJIOW-WRIST LEGý .343 .379 .302 .680 .201 .182 .169
75 ELBOW-CENTER OF MRIP .341 .371 .319 .649 .206 .175 .280
76 RADIAT -STYLON .313 .390 .311 .684 .191 .170 .1.61
77 FDREAIM CIRC, FLEXED .739 .200 .131 .333 .191 .151 .126
78 BICEPS CIRC, FLEXED .713 .149 .109 .278 .162 .128 .107
79 ARM MINC7II .350 .390 .322 .663 .212 .237 .140
80 SHOUIJDER-EILJXW LGPH .404 .295 .222 .711 .197 .229 .100
81 ACFOMT0N1-RADIALE L= .373 .293 .224 .727 .183 .222 .094
82 T•UMETIP REAMI .372 .334 .293 .696 .218 .222 .165
83 WRIST WALL LENGM .390 .311 .250 .721 .201 .206 .126
84 WRiST WAIL TlGTH, EX .392 .291 .246 .728 .200 .138 .121

Underlined values identify the highest correlation value for each ciimnsion.
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Each principal. ccxponent is built upon a consideration of all the variables
used in the analysis. However, each ccuponent is more strongly associated with
sote variables than with others. These associations are identified by
examiring the principal components correlation matrix (Table 17). This table
presents the association among ccaponents and the original dimensions. It is
interpreted by identifying the p.incipal ccaponent with the highest absolute
correlation for each dimension. By identifying the similarities among the
dimensions correlated with each ccuponent, the ccuponents can be interpreted as
reflecting a specific aspect of hand morphology (Table 18). Statements on the
variation of hand rikzphol.ogy c.-n be baýEad upon these interpretations. For
example, the first principal ccupoixent shows that approximately 65% of
variation in the hand is due to differences iJ.n breadth aid circumference
dihicnsions.

Ait this point in the analysL21 each subject is associated with seven
principal ccuonent scores. T'able 19 presents the mean values of these scores
ior each race and sex g-oup. The relationship arrong groups can be illustrated
by plotting these nrmrau scores. This presents sare problem in that it is
dii-ficuIt to depict, or even conceptualize, a seven dimensional space. One way

i• around thi.s problem is to nlot only a few ccaponents at a time. The selection

of ccf c inents cari be determined by the anounts of variation they describe, or
bhr their association with the original dimensions. Figure 8 shows the first
[three princi.gali c onent scores, and thus depicts relationships based on 76.6%
of the totai variation. Similarity among groups is judged by their proximity
in this space. Thus, there appear to be four basic groups of hand sililarity.
'The first groiip, i e the lower right corner, is made up of American Indian
Females, H-1Lpanic afemales, White Females, and Ahian/Pacific Islander Females.
A seccr~d group is irade up of only Black Foinales. The third group, close to the
center, is made up of Hispanic Males, American Indian Males, and White Males.
the fourth group, in the upper left, is made up of Black Males and
Asian/Paci.fic Islander Males. Each of these four groups can be interpreted as
a cluster of similarity based on hand inorphology. Problems with this type of
pi:esentation are that it is not based on all the available data and that.
.perspective can make judgenwnt of group positions difficult.

At~other way of presenting multidimensional data is with Chernoff Faces
:" A(Figure, 9). '.['he Chernoff Face was developed fron the idea that the human mind

is "pre-pro•.raxr•m-" to judge facial similarity (Dillon and Goldstein 1984).V Chernoff Faces are a more conprehensive depiction of rnultivariate space since
ftlv need not be based on a subset of the available dimensions; these laces are
based on a consideration of all seven car•onents. Each ccrupon ent is assigned

to a dJif4.-rent ýart of the face, in this case: Caqponent 1 is eye vertical
.wid:h. Ccnent 2 is eye spacing, Ccuponent 3 is nose length, Ccupon•-nt 4 is
br.ai length, Ccmponent 5 is brow slant, Conponent 6 is ear length, and
QiCcponent' 7 is ,ruth length. Group relationships are identified by judging the
.. i. ."it-v ;'tiwcen faces.

qThl Chernoft fa;cz uhocw that greater distinctions lie between the sexes
thia ;Amxtchx 1r iacial groups. The iL.olation of Black Females, implied fran fiqure
8, does not: "xan appt:opriate wh4en. all the cctpxonents are considered. There
also appe-ars to be IJess of an affinity between Flack and Asian/Pacific Islander

3*



Table 18.

flINERFRE=TVE SUMMARY OF PRINCIPAL OFU¶PtMI

Component 1: Breadth and Circumference Dimensions

oponent 2: Hand Length Dimensions

Component 3: Finger Length Dimnsions

Component 4: Arm and Forearm Length Dimensions

Component 5: DjItal Phalanx Link Ierqths

Component 6: Proximal Phalanx Link Iengths

Component 7: Miscellaneous Dimensions Associated with Digit I

Table 19.

MEAN PRINCIPAL OJ•qDN= SCORFES FOR RACE AND SEX GROJPS

Asians/Pacific American
Whib Blacks Hispanics Islanders Inciians

HaRle Fcxmiez Males Females Males Females Males Females Males Feales
onent 1 1.01 -0.50 0.68 -0.65 0.83 --0.45 0.45 -0.63 0.60 -0.26

ckpornt 2 0.07 -0.50 0.78 0.21 0.23 -0.40 0.02 -0.67 0.69 -0.35
CovInownt 3 --0.13 -0.32 0.57 0.29 -0.16 -0.30 -0.26 -0.21 0.17 0.00
Oxnfcnt 4 0.40 -0.31 0.53 -0.23 -0.29 -0.60 --0.28 -1.07 0.92 --0.28

COxzux iY it 5 0.27 -0.17 0.36 -0.17 0.21 -0.51 0.52 -0.33 -0.21 -0.55
Ccinponet 6 0.25 -0.04 0.04 -0.23 0.45 -0.31 0.60 0.06 0.44 0.04
COIIxfl1n0t 7 -0.05 -0.26 0.37 0.16 0.16 -0.-0 0.43 0.11 0.04 --0.18
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I ~Figure 83. Three Dimenional Plot of the First Three Princi~pal Ccinporyents.
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BLACKS
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ASIAN/PACIFIC

IS LANDERS

AMERICAN INDIANS

Figure 9. Chernoff Faces Showing Relationships Based on
All Sevem Principal Copormnts.
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Males. Instead, Black and American Indian Males seem more similar. Females
still appear to be tightly clustered, more so than males, but American Iniian
Females now stand out as being the most distinctly different. As might be
expected because of their cmmon European heritage, Whites and Hispaniwc appear
to be the most similar among the groups for both males and females.

Several conclusions can be drawn fran the principal conponents analysis.
First, most of the variability in hand morphology arises from differenc in
the breadth and circumferenoe dimensions. Tiis suggests that a consideration
of at least one of these dimensions should be incorporated into all handwear
and equipmnt design. Second, finger phalangeal link lengths account for less
than 4% of observed variation. This suggests that the biamechanical variations
of the fingers rveed not be s~tressed in most designs. Third, the greatest

population differences in hard morphology do not occur among racial groups, but
rather occur between men and women. This suggests that racial variation need
not be emphasized in most attempts to accommodate user populations, but that
the differences between the sexes must be considered.
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CRAPTER V

NONMETRIC TRAIT OXMPAR1SONS

Gathering nonmetric hard data was not a specific goal of the Anthrxcxmtric
Survey. However, the visual record of the palm of each subject provided an
opportunity to count the frequencies of several nonmetric traits. Nonmetric
means that the traits are qualitative, and therefore cannot be measured.
instead, they are noted as either being present or absent (as in the simian
crease), or are scored as a series of alternatives (as in handedness). Values
associated with nonmetric traits have no numerical nwaning, and so they cannot
be compared using the usual statistics of mean and standard deviation.
Instead, nonmetric traits are czmpared according to their frequencies within
groups. Trait frequency distributions among groups are cmxpared using the
Chi-Square test. This test determinz if the cbserved differences in frequency
distributions might be due to chance. The data for each nonmetric trait is
presented first by cparing males with females, and then by caparing race
grvups within each sex.

HANDEDESS:

Two of the nonmetric traits presented in this analysis are definitions of
handedness. Data on the preferred hand for writing and for weapon fixing were
gathered frao biographical form used during the survey and are presented in
Tables 20 and 21. LateraJ dominance, in the form of hand preference, is
generally considered a unique human characteristic. Although it has its
greatest expression in humans, hand preferezce has also been experimentally
documented in other primates. Non-human primates, however, seem to express a
greater preference for the left hand (Napier 1980). The results of chi-Square
tests show that there. are no significant differences between the sexes for
writing handedness (Chi-Square=l. 89; df=3; p=. 595) or weapon firing handedness
(chi-Square=5.60; df=-3; p-=.133). These results concur with the findings of a
1976 study of weapon firing hardedness (USA Military Personnel Center, 1976).
Sniilarly, no significant differences were found amonig the races for writing
handedness (Males: Chi-Square-6.36; df"8; p=.606; Females: Chi-Square=15.29;
df=8; p-.054) or for weapon firing handedness (Males: Chi-Square=5.86; df--8;
p=.663; Females: Chi-Sanr.. •-i687! dif! 7 f=8• = -;5!) . Trh•s results indicate that
handedness preference is uniform throughout the subgrnp of the Army
populations. This, in turn, suggests that there are little, or no, biocultural
variations that might influence. the determination of hand preferenc.

These data confirm the ccamwnly held belief that right handedness dominates
huimn populations. However, there is som debate whether the low occxurrer of
left handedness may be- in patt due to accommrodations to a "right hander's
world." The incidence of left hand domixonne is cited as normally lying
between 4 and 10 percent of the population. Scae specialists argue, however,
thlat the incidence of left haniedness might be as high as 34% if its expression
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Table 20.

DIST RIBUTIONS OF WRITING HAN CSS

Distribution by Sex:

Males Females
Frequency Pent Frequency Percent

Right 885 88.3 1160 89.2
Left 112 11.2 131 10.1
Either 5 0.5 10 0.8
MISSING DATA 1 3

Total 1003 100.0 1304 100.1

Distribution by Race:

MAMES:
RACE

AsiarV American Row
Hard Whites Blacks Hispanics Pacific Indian

Right 620 262 46 20 6 954
87.6% 88.2% 97.9% 90.9% 85.6%

Left 85 32 1 2 1 121
12.0% 10.8% 2.1% 9.1% 14.3%

Either 3 3 0 0 0 6
0.4% 1.0% 0.0% 0.0% 0.0%

Column 708 297 47 22 7 1081

RACE

A Asian/ Arerican Ro
Hand Whites Blacks Hispanics Pacific Indian

Right 743 689 43 24 12 1511

88.3% 88.4* 86.0% 96.0% 85.7%

Left 93 84 5 1 1 184
11.1% 10.8% 10.0% 4.0% 7.1%

Either 5 6 2 0 1 14
0.6% 0.8% 4.0% 0.0% 7.1%

Column .41 7/) 50 25 14 1709
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Table 21.

DIS••IfEJIrICS OF WEAIPN FfIINM HANIEI4FSS

Dlistribution by Sex:

Males Females
fr1que- cy Percent Frequency Percent

Right 863 86.1 1132 87.0
Lett 109 10.9 148 11.4
Either 30 3.0 21 1.6
MISSING DATA 1 3

Total 1003 100.0 1304 100.0

Distributicn by Race:

MAI•n:

RAfM
Asian/ A.-arican Row

Hand Whites Blacks Hispanics Pacific Indian

Riqht 616 248 39 21 6 930
86.9% 83.5% 83.0% 95.5% 85.7%

left 70 41 6 1 1 119
9.9% 13.8% 12.8% 4.5% 14.3.

Either 23 8 2 0 0 33
3.2% 2.7% 4.3% 0.0% 0.0%

CoA IM 709 297 47 22 7 1082

FE14AI k3:
RACE

AsiarV American RowHard Whites Blacks Hispanics Pacific Irdian

Right 724 674 41 24 14 1477

86.0% 86.6% 82.0% 96.0% 100.0%

ef 106 93 7 1 0 207
12.6% 12.-% 14.0% 4.0% 0.0%

Fither 12 11 2 0 0 25
1.4% 1.4% 4.0% 0.0% 0.0%

COLtmr, 842 778 50 25 14 1709
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were more tolerdted by society (Napier 1980). Cultural pressures on hardedness
might result in the right Ihad being preferred for ccxamon tasks, such as
writing, while the left hard would show a higher incidence of preference for
uncoKm=n tasks, such as firing a weapon. This type of task oriented
specialization is often cited as an explanation for people who claim to be
ambidextrous (able to use both hands with equal facility). The data presented
here shows that hand preferences for writing and weapon firing are not
identical (Males: Chi-Square=327.89; df--4; p=.000; Females: Chi-Square=597.26;
df-4; p-.000). Therefore, these results could be interpreted as indicating
that cultural influences may play an important role in maintaining the high
frequency of right hand preferenc.

DEDMX7T•LYPHICS:

Betore the advent of genetic screening, derniatoglyphics were used as one
criterion for diagnosing genetic abnormalities in newborns. Dermatoglyphics is
the scientific study of hand lines and fingerprint patterns. This contrasts
with chiromancy, which is the magical art of predicting the future based upon
hrnd line patterns. The association between these two disciplines should be
considered in the same vein as the association of astronctay with astrology.
The iLse of dermatoqlyphic characteristics to identify a person's c(rcimobsamal
pattern can be thought of as reading a significant aspect of that person's
future in their palm. The frequencies of three dermatoglyphic features (simian
lines, Sydney lines, and a double distal flexion crease on digit 3) are
reportcxi here. Each of these features has been associated with a specific
chrImoscol, or genetic, defect. Examining these traits in the Army population
provide a means of counting their frequencies in a phenotypically "normal"
popilation.

Two additional traits were also sought in this examination. One was for

the presence of a ti phalangeal thumb, a thunb that is skeletally constructed
like the other digits. This trait did not occur once in the over 8000 hands
examniried in the survey. This may be partly hie to entrance physical exams,
which might have excluded people with this trait frum the Arrmy. Atmy medical
standards (Army Regulat" -n 40-501, 1989) do not specifically mention that this
trait is grounds for ex-.usion. However, exclusions fran military service can
be based on limitations of normal thumb mobility, whichi might be associated
witti the triphaiangeai condition. T-he other trait that was sought, was the
disence of a distal flexion crease on the fifth digit. This trait is
associated with Trisamy-18, the presence of an extra 18th chraosam (Oohen and
Nadler 1983). Triscxmy-18 is geneirally fatal within the first two years of
life. Therefore, if tk"' association is stxong ther a low incidence of the
missing distal flexiJ-n crease would be expected. This trait appeared in 5
subj cts. These subjects, however, were not among those selected during the
construction of the working data base. ItIerefore, the incidence of a missing
distal flexion cn tse on digit 5 can le said to oocur less than 1 time in 1000
in a pihernowtypical ' normil p•uilation.



The simian line (see Figure 9 and Table 22) is a widely studiied trait
(Sarkar 1961; De Lestrange 1969; Bhanu 1972). As a genetic marker, it has been
associated with Trisany-21, a coxniition known as Down's syTdrome. This defect
results in nental retardation, and so can be thought of as a factor that would
normally exclude a person from the Army population. The simian line is defined
as any combination of palm flexion lines that cause the dis .l transverse palm
crease to extend from one edge of the palm to the other (Schaumann and Alter
1976). This line frequently takes the form of being the only transverse palm
crease. Variants in flexion crease patterns, such as this, are assoc- ated with
appropriate changes in the bonas of the palm and their joint locations (Pbpich
and Smith 1970; Scbaumann and Alter 197b). The simian line derives its name
fram its ctmuon appearance in arboreal nmnkeys. In these primates, the hand
and fingers act primarily as a hook for climbing and brachiation, and therefore
make little use of independent finger action.

SThe incidence of the simian line in phenotypically normal populations is
much debated; values have been reported that range from 0.4% (Napier 1980) to
11.8% (De Lestrange 1969). These differences may, in part, bc the results of
sample size, sample definition, and the definition of the simian crease
itself. The fuel for this debate is demonstrated by the data presented here,
which reports two significantly different frequencies for men and women
(Chi-Square=4.12; df=-l; 19=.042). Coaparisons amorng racial groups show no
significant differences among the races for males (Chi-Square=4.43; df--4;
p=.351), but does show a significant differences among the races for females
(C(hi-Squarc=20.42; df-4; p-.000) with black females showing the highest
frequency. In each case, males show a higher frequency for this trait than do
females. However, when the sexes are compared separately for each racial
group, only Whites show a significant difference between the sexes
(Chi-Square-8.74 ;df=-1; p=.003). Since Whites in the Army have their greatest
representation among men, it appears that the observed frequency differenc
between males and females is being driven by the White male population. This
observation further complicates an estimate of the frequen-y of simian lines in
a phenotypically nortial popula ion. If the frequencies for males and females
are weighted to equalize their proportions, the incidence of the simian line
would be 6.2% in a phenotypically normal population. However, the
disproportionate representation of White males and Black fenales in the Army
population would indicate that most populations would probably exhibit a
slightly lower frequency for this trait.

The Sydney line (see Figure 10 and Table 23) is the extension of the
pk-xhLt'i trLdn-ver palm crease trom orne edge of the palm to the other. It is
distinguished fron the simian line in that with Sydney lines a distinctly
separate distal transverse palm crease j s always present. The Sydney line was
first clinically described in a population from Sydney, Australia, although it
has been known to chixrn 'er's for centuries as an indicator of a person with
a strong versatile mind (Johnson and Opitz 1973; Costavile 1988). The Sydney
line has been clinically associated with several abnormalities, such as
learning disabilities, congenital Lubella, an-d Down's syndruxe (Johnson and
Opitz 1973; Schaumann and Alter 1976). I have found no reports in the
literature that state an ixpucted frequency of Sydkney lines in phenotypically
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Figure 10. T"he Sir an Line
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Table 22.

DISTRIBUTION'S OF THE SIMIAN LIN.

Distribution by Sex:

Males Females
Frequency Percent Frequency Percent

Absent 931 92.8 1235 94.9
Present 72 7.2 67 5.1
MISSTII DATA 0 2

Total 1003 100.0 1304 100.0

Distribution by Race:

MALES:
RACE

Asian/ American Row
Crease Whites Blacks Hispanics Pacific Indian

Absent 666 271 44 19 6 1006
93.9% 91.2% 93.6% 86.4% 85.7%

Present 43 26 3 3 1 76
6.1% 8.8% 6.4% 13.6% 14.3%

Column 709 297 47 22 7 1082

FEMALES:
RICE

Asian/ American Rcw
Crease Whites Blacks Hispanics Pacific Indian

Absent R18' 720 49 24 13 1621
97.0% 92.2% 98.0% 96.0% 92.9%

Present 25 61 1 1 1 89
3.0% 7.8% 2.0% 4.0% 7.1%

Column 840 781 50 25 14 1710
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Figure 11. The Sydney Line
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Table 23.

DISTRIBUTICNS OF THE SYDNEY LINE

Distribution by Sex:

Males Females
SstFrequency Percent Frequency Percent•• Absent 969 96.6 1230 94.5

Present 34 3.4 72 5.5
MISSING DATA 0 2

---- ----- ----- ----

Total 1003 100.0 1304 100.0

Distribution by Race:
S~MALES:

Asian/ American Raw
( • Crease Whites Blacks Hispanics Pacific Idrian

Absent 679 291 46 21 6 1043

95.8% 98.0% 97.9% 95.5% 85.7%

Present 30 6 1 1 1 39
4.2% 2.0% 2.1% 4.5% 14.3%

Colhmn 709 297 47 22 7 1082

RACE

Asian/ American Roa
Crease Whites Blacks Hisnanicgs Pacri ficn Trndban

Absent 781 757 47 24 14 1623
93.0% 96.9% 94.0% 96.0% 100.0%

Present 59 24 3 1 0 87
7.0% 3.1% 6.0% 4.0% 0.0%

Column 840 781 50 25 14 1710
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normal populations. Therefore the values reported here are unique. Like the
simian line, the incidence of the Sydney line is significantly different for
men and wcmen (Chi-Square=5.91; df=l; p=.015). Similarly, there are no
significant differences among the races for males (Chi-Square=5.60; df=4;
p=.231), and there are significant differences among the races for females
(Chi-Square=13.98; df=4; p=.007). Unlike the simian line, however, the Sydney
line has a greater incidence in women, and an even higher incidence among women
of European ancestry (Whites and Hispanics). When populations are cuomared as
European versus non-European ancestry, frequency differences are still not
significant for males (Chi-Square=1.78; df=l; p=.182) and remkain significant
for females (Chi-Square=13.56; df=l; p=.000). If the frequencies are weighted
to equalize the proportions of men and women, the incidence of the Sydney line
would be 4.5% in a phenotypically normal population. However, the
disproportionately lower number of White and Hispanic women in the Army
population would indicate that most populations would probably exhibit a
slightly higher frequency for this trait.

Mosaicism is one of the more common explanations for the occurrence of the
simian and Sydney lines in a phenotypically 1ionnl person (Schaumann and Alter
1976). A person who is mosaic has a proportion of their body cells that
exhibit the genetic defect. The magnitude of this proportion, and its
phenotypic effect, can vary so that. the proportion of effected cells may only
be high enough to produce the dermatoglyphic pattern without exhibiting any
other deleterious effect. Inasmuch as both the simian and Sydney lines are
used as indicators of Trisomy-21, then a comfparison of their frequencies should
provide a useful test of the mosaicism theory. If persons with the simian or
Syvdney line are mosaic for Trisomy-21, then there should be a relationship
between these two trait frequencies in the population. Chi-Square tests
showed, however, that there are no similarities between these two trait
frequencies for either men (Chi-Square=1.l1; df=l; p=.29 2 ) or wcmen
(Chi-Square=].57; df=l; p=.208). These results suggest that mosaicism may not
be the best explanation for the occurrence of these flexion crease patterns.

Norially, distal interphalangeal joints are associated with a single
ilexion crease. COc-asionally, hoever, these joints form two creases. In
clinical applications, the double distal flexion crease, especially on digit 3
(see Figure 1i and Table 24), has been usxi as a dermatoglyphic irKnicator of
sickde cell anenia. Discussions of sickle cell anemia must distinguish between
persons who are carriers, and do not fully display the anemia, from persons who
are truly affected. Sickle cell anemia evolved in human populations as a
response to the nal]a La parasite. Those persons who are carriers of the trait
exhibit some resistance to malaria; while persons who fully express the sickle
cell trait lead limiued live:3, and rarely survive post the Aige of forty (Zizmor
1973). Sickle cell carriers are riot excluded fron military service as long as
"the hemioglobin is within the examining laboratory's normal limits" (Army
Regulations 40-501, 1989:2-4a). Clinical studies have reported a frequency of
10% for this trait in "control" populations (Zizmor 1973). These studies,
however, do not focus on the association of the double distal flexion crease
with sickle cell carriers, but instead only focus with those persons who fully
express the sickle cell trait (Zizmor 1973; Schaumann and Alter 1976).
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Figure 12. The Digit 3 Dolble Distal Flexion Crease
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Table 24.

DISTRIBUTIONS OF THE DOUBLE DISTAL FLiEXION CREASE ON DIGIT 3

Distribution by Sex:

Males Females
Frequency Percent Frequency Percent

Absent 962 96.2 1249 96.2
Present 38 3.8 50 3.8
MISSING DATA 3 5

Total 1003 100.0 1304 100.0

Distribution by Race:

MALES:
, RACE

Asian/ American Row
Crease Whites Blacks Hispanics Pacific Indian

Absent 683 283 46 20 7 1039
96.7% 95.3% 97.9% 90.9% 100.0%

Present 23 14 1 2 0 40
3.3% 4.7% 2.1% 9.1% 0.0%

Column 706 297 47 22 7 1079

FEMALES:
RACE,

Asian/ Anerican Row
Crease Whites Blacks Hispanics Pacific Indian

Absent 823 724 50 25 14 1636
98.2% 92.8% 100.0% 100.0% 100.0%

Present 15 56 0 0 0 71
1.8% 7.2% 0.0% 0.0% 0.0%

Column 838 780 5( 25 14 1707

396



Therefore, the reported trait frequencies from these studies may be biased by
the small sample sizes of the clinical population.

The results of Chi-Square tests showed that the differences of the double
distal flexion crease trait frequencies between men and women is not
significant (Chi-Square=O.004; df=-1; p-.951). Comparisons amung racial groups
showed no significant differences among the races for men (Ii-Square-3.63;
d-=4; p=.459), but shwed that there are significant differences amn the
races for women (Cfti-Square=33.51; df--4; p=. 000). If sickle cell carriers show
a higher incidence of the double distal flexion crease, then there should be a
higher incidence of this trait among persons who trace their ancestry to areas
with a high incidence of malaria and the sickle cell trait. Of all the racial
groups identified in this analysis, Blacks most closely fit this requirement.
There should therefore be a significantly higher incidence of this trait in
Blacks when compared to the rest of the population. This expectation is
reflected in the data, where the frequency of this trait in Blacks is generally
greater than the rest of the population; the reported frequency for
Asian/Pacific Islander males could be dismissed as an accident of small sample
size. However, only females show a significant difference in frequiencies
(Chi-Square=32.86; df=-l; p=.000) when Blacks are compared to the rest of the
population. These results lend equivocal su3port for the hypothesis that links
the double distal flexicn crease with sickle cell carriers. An estimate for
this trait's frequency in a henotypically normal population can again be
estimated by adjusting the frequencies by sex. This produces a trait frequency
estimate of 3.8% of the population.
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CHAPTER VI

OBSERVER ERI•

Some error is associated with all data collection. A full discussion of
cbserver error associated with anthrcpcmtric suzveys is given in Gordon, et
al. (1989). The information presented in this chapter is intended to
ccoplement that discussion.

The hand photograps used in this survey were contained on 820 rolls of
film. The hands on these film rolls were digitized in numerical order by o i
person over the course of two years. The effects of cbeerver error were
minimized through a two step process. First, at the end of each digitizing
session, calculated hand measurerents were cmared to previously established
minimum and maxim=m values. Hands that had dimensions outside these limits
were redigitized. If the redigitized hands still stood out as having extree
values then new extreme values were established. Second, after all the hands
were digitized a regression equation was developed for each dimension using
hand length and hand breadth as predictors. Hands with dimension residuals
greater than 3 SEE units were also redigitized.

At the end of the digitization process, and its associated error checking
routines, data were collected or coserver error by redigitizing the hands
contained on 10 rolls of film that were randomly selected frau the first 10% of
the film rolls. Presumably, changes in judgement associated with the
digitizing process would be greatest between the first and last digitized
hands. Therefore, by collecting data at the end of the digitizing process,
these data test the worst case scenario for drift in data collection methods.

Original hand dimensions (Trial 1) were matched to the redigitized
dimensions (Trial 2) for each subject. The significance of the difference
between these two values was evaluated using a paired t-test (Table 25). When
corrected for 55 camparisons, only two dimensions (DTGIT 1 TIP TO MRIST CREASE
LEWfi, and DIGIT 3 MEDIAL FHMM LINK IENEGI) had values that were
significantly different at the p=.05 level. Therefore, drift in judgemnt
criteria does not seem critical for most dimensions.

Gordon, et al. (1989) present data on the mean absolute differences in
cbserver error trials, and so cc._ -arable dat, are presented heru (Table 26).
Absolute means are base: I on differences between error trials without regazr to
the direction of that difference. Thus, the mean of the absolute values of -2
and 4 would be 3, not 1. Mean absolute values give a sense of the magnitude of
error associated with each dimension. These values ana reported separately for
botlh males and females. The differme Bs between the sexes, however, are not
significant (p==.05, corrected for 55 ccrparijons) for any digitized hand
dimension.
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Table 25.

aCt4PARISCN OF HAND ERRC TRIALS

Trial 1 Trial 2
Dimension Mean SD Mean SD t df Prob.

1 Dl U24GI 65.75 5.94 66.47 5.94 1.72 74 .08961
2 D1 HEIGHT 96.45 8.85 95.84 9.29 1.31 74 .19425
3 D1 TIP M., WRIST CRFASE 129.80 11.00 127.32 10.72 4.62 74 .00001
6 D1 LINK LENCI 113.72 8.45 113.28 8.76 0.68 74 .49863
7 DI MC LINK LNIGH 76.39 8.42 75.04 7.74 2.76 74 .00728
8 D1 PROXIMAL PHAIANX LINK 21.03 3.57 19.95 2.91 3.35 74 .00127
9 D1 DISTAL PHAIANX LINK 32.39 3.20 32.33 3.19 0.18 74 .85764

10 D2 LENGIH 73.23 5.58 72.41 5.53 2.81 74 .00633
11 D2 HEIIHT 171.67 11.71 170.33 12.34 2.13 74 .03650
12 D2 TIP TO WRIST CREASE 176.85 11.52 175.77 11.96 1.80 74 .07594
13 D2 PIP JOINT BREADITH 20.48 2.11 20.85 1.98 1.89 74 .06267
15 D2 DIP JOINT BEADTH 18.05 1.87 18.37 1.89 1.55 74 .12541
17 D2 LINK ILENGTI 104.53 7.39 103.74 7.33 1.58 73 .11837
18 D2 MC LINK LENGTH 72.45 5.77 72.21 6.27 0.62 73 .53716
19 D2 DISTAL PHAIANX LINK 27.47 2.61 27.27 2.77 0.85 74 .39807
20 D2 MEDIAL PHALANX LNK 22.15 2.45 21.63 2.25 2.91 74 .00477
21 D2 PROXIMAL PHAIANX LINK 58.07 5.42 57.34 5.39 1.40 73 .16569
22 D3 IENlH 81.33 6.34 80.59 6.57 1.98 74 .05142
23 D3 HEIGHT 185.41 12.83 184.31 13.24 1.59 74 .11610
24 D3 TIP TO WRIST CREASE 185.79 12.67 184.71 13.25 1.52 74 .13272
25 D3 PIP JOINT BREADIH 20.16 2.19 20.41 2.18 1.12 74 .26634
27 D3 DIP JOINT BEADTH 17.72 1.78 18.08 1.78 1.92 74 .05871
29 D3 LINK LFII1 106.12 8.54 105.04 8.21 1.85 73 .06831
30 D3 MC LINK LENTH 79.84 6.27 79.91 6.88 0.16 73 .87332
31 D3 DISTAL FHAINX LINK 28.40 3.13 28.49 2.99 0.39 74 .69766
32 D3 MEDIAL PHALANX LINK 26.48 3.06 25.75 3.10 3.69 74 .00043
33 D3 PRO)XIMAL PHAlANX LINK 52.16 5.20 51.49 4.36 1.74 72 .08602
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Table 25.

02PARISMN OF HAND C • ITIIALS
fContinua)

Trial 1 Trial 2
Dimension Mean SD mean SD t df Prob.

34 D4 IENGIE 75.95 6.15 75.83 6.11 0.39 74 .69766
35 D)4 HEIDfr 171.88 12.17 170.99 12.30 1.30 74 .19764
36 D4 TIP TO WRIST CEMSE 175.88 12.56 175.01 12.89 1.51 74 .13530
37 D4 PIP JOIN BREADTH 19.15 1.96 19.36 1.80 1.15 74 .25385
39 D4 DIP JOINT BREADIH 16.55 1.77 16.81 1.75 1.28 74 .20454
41 04 LINK IENGI 102.18 7.95 101.97 7.57 .043 73 .66845
42 D4 MC LINK 1 73.88 6.14 73.26 6.52 1.75 73 .08432
43 D4 DISTAL IIALANX LINK 27.99 3.00 28.16 3.09 0.81 74 .42054
44 D4 MEDIAL PFALANX LINK 24.09 2.94 23.67 2.91 2.66 74 .00958
45 D4 PROXIMAL PHAIANX LINK 50.11 4.18 50.08 3.93 0.09 7j .92853
46 D5 LINGTH 61.05 5.34 61.67 5.24 2.22 74 .02948
47 D5 HEIGHT 138.51 10.58 137.75 10.35 1.22 74 .22634
48 D5 TIP TO WRIST CREASE 150.91 11.81 150.35 12.30 1.23 74 .22259
49 D5 PIP JOINT EFAWfH 17.28 1.86 17.40 1.70 0.82 74 .41485
51 D5 DIP JOINT E[WAMII 15.32 1.76 15.64 1.67 2.14 74 .03565
53 D5 LINK L&2G7H 81.24 6.84 81.72 6.43 1.32 73 .19096
54 D5 MC LINK I r•IIi 69.88 6,72 68.84 7.46 2.91 73 .00479
55 D5 DISTAL PHAIANX LINK 25.28 2.72 25.63 2.73 1.40 74 .16569
56 D5 MEDIAL PHAIANX LINK 16.99 2.27 16.72 2.19 1.57 74 .12068
57 D5 PRO)XMAL PHAIANX INK 39.11 3.56 39.46 3.24 1.42 73 .15986
58 HAND LEGTH DIGITIZED 185.41 12.83 184.31 13.24 1.59 74 .11610
61 PALM LENGTH 104.31 7.33 103.85 7.47 1.11 74 .27059
62 HAND EAt DIGITIZED 85.51 7.30 86.99 7.14 2.01 74 .04808
64 WRIST •EADIR 59.07 5.97 59.21 6.03 0.25 74 .80328

69 RUiTIi 1 HEI(?r 65.63 6.08 65.64 6.55 0.03 74 .97615
70 CROTHi 2 HEIG4r 104.29 7.36 103.79 7.85 1.34 74 .18435
71 CIr1 3 HEIGI'r 104C29 7.81 103.79 7,Q9 !.!5 74 .25385
/2 CF&Yti{ 4 HEIG1T 91.47 7.23 91.45 7.35 0.03 74 .97615
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The error values presented for the hand data in table 26 seam much greater
than the values reported for dimensions directly measured during the survey.
This may, bi part, be because errors associated with the hard digitization
process were actually the result of differences in lanrhark location. The
cmp~uter calculated all dimension values, and so there was no actual
reasurement error. Many of the error values for dimensions reported from the
Anthrcpxutric Survey were based on remeasmrements that used the same landmark
identifications. For those dimansicns, error values are more properly
considered as errors associated with the use of the mU'sLX:U devices, rather
than as errors associated with the landmark location and measuring process.

Only one dimension, hand breadth, is reported that should be comparable
between its measured and digitized dimensions. Both of these dimensions aimed
to describe the breadth of the hand across the metacarpo-palarneal joints.
There are, however, differences between the definition of these dimensions.
The measured dimension was defined by palpated skeletal landmarks apprached
from the hand's dorsal side, and the measurement was taken so is to be
perpendicular to the axis of the forearm, and the measurewir. was taken with
the fingers in an adilvz-ted position (Gordon, et al. 1989). The digitized
dimension was defined ny a visual location of the metacarpo-phalangeal joints
approached frum the hand's palmar side with the added aim of defining landmarks
that would produce a maxinmu value for hand breadth, and the measu-ement was
taken with the fingers in an abducted position. Despite the similarities
between these two definitions, the abducted versus adducted finger positions
could have a marked effect on the hand breadth measurement, which would result
in an increased breadth measurmnent for the hard with the abducted firKgers. In
addition, as was stated earlier, caliper measurements w-ld be expected to be
associated with some tissue compression. This would also result in the caliper
measurement being slightly smaller than a digitized measurveent. These
expectations are seen in the repo-Led hand breadth values, with the digitized
m asurevent between about 0.5 m larger than the caliper measurment. This
inpI ies that there is about 0.5 mm of soft tissue that might account for the
errur differences between the two measuring techniques. However, if tissue
compression was an important aspect of observer error one. would expect there to
be varying levels of pressure applied by the measurers. This would mean that
there would be a greater observer error associated with the measured dimension
than with the digitized dimension, which is not the case. Given the influence
of finger positions, it is difficult to draw firm concliLsions on the relevance
of the measurement differencs. These results, how ver, might be used to

not as accurate as direct measurement based on palpated skeletal landmarks.
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Table 26.

MEAN ABSOLUTE DIFFTRENCE IN OBSERVER ERRCTRIALS

DIMENSION MALES FEMALES

1 Dl LiEN= 35 3.43 40 2.05
2 D1 HEIGHT 35 3.37 40 3.30
3 D1TIPTOM=STCREASE 35 3.83 40 4.40
4* D1 IP JOINT EREAD1 247 0.20 160 0.20
6 DI INK2ENGIH 35 4.11 40 4.32
7 D1MC1LINKLENGIH 35 3.91 40 3.10
8 DIPRDXIMAL PHAIANXLINK 35 2.37 40 2.25
9 D DISTAL• PAIANXLINK 35 1.94 40 2.15
10 D2 UNGIH 35 2.20 40 1.90
11 D2 HEIGHT' 35 4.20 40 3.92
12 D)2 TIP TO WRIST CREASE 35 4.34 40 3.67
13 D2 PIP JOINT 1EADMH 35 1.69 40 1.17
15 D2 DIP JOINITEADIH 35 1.40 40 1.42
17 D2 = LEKIN•HI 35 3.49 39 3.23
18 D2 MC LINK LENGTH 35 2.69 39 1.87
19 D2 DISTAL, P1QAANX LINK 35 2.00 40 1.32
20 D2 MEDIAL PHALANX LINK 35 1.03 40 1.27
21 D2 PROXIMAL HALANX LINK 35 3.26 39 3.54
22 D3 IENGI 35 2.60 40 2.52
23 D3 HKIGHT 35 4.77 40 3.90
24 D3 TIP '10RIsrMaEASE 35 4.89 40 3.90
25 D3 PIP JOINTr EA=I 35 1.51 40 1.55
27 D3 DIP JOIT BREADIH 35 1.34 40 1.25
29 D3 LINK IE1 35 4.57 39 3.49
30 D3 MC LINK fLENG 35 3.34 39 2.21
31 D3 DISTAL PHALANX LIMK WVI 35 1.63 40 1.55
32 D3 MEDIAL PHALANX LINKM IENH 35 1.63 40 1.35
33 D3 PIROXIMAL PHALANX LINK 1013TH 34 2.76 39 2.44
34 D4 UNM 35 2.37 40 1.75
35 D4 HEIGM 35 4.89 40 3.50
36 D4 TIPP TO WISTR 2 aASE 35 3.94 40 3.17
37 D4 PIP JOINT EPEAD1I 35 1.40 40 1.17
39 D4 DIP JOINT BEAMlI 35 1.29 40 1.37
41 D4 LINK ILGTH 35 3.66 39 2.44
42 D4 MC LINK LENTIH 35 2.91 39 2.10
43 D4 DISTAL PHAIANX LINK 35 1.49 40 1.22

* Data an mean absoluxt error for these values are taken frau Gordcn,
et al. (1989).
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Table 26.

MEAN ASOIDI'E DIFTFCS IN OBSERVER EM M TRIALS
(ontinued)

DIMENSION MALES FM4AIES

44 D4 MEDIAL PHAIANX LINK 35 1.09 40 1.15
45 D4 PROXMJAL PHALANX LINK 35 2.00 39 2.00
46 D5 IENGIH 35 1.97 40 1.77
47 D5 HEIGHT 35 4.60 40 3.40
48 D5 TIP TO WRIST CREASE 35 3.46 40 3.02
49 1D5 PIP JOINT READIH 35 0.94 40 0.95
51 1D5 DIP JOINT }EPADII 35 1.06 40 0.92
53 D5 LINK LENGFH 35 2.46 39 2.18
54 D5 MC LINK IEN=I 35 2.89 39 2.36
55 1D5 DISTAL PHALANX LINK 35 1.46 40 1.82
56 D5 MEDIAL PHALANX LINK 35 1.06 40 1.12
57 1D5 PROX)MAL PHAIANX LINK 35 1.51 39 1.51
58 HAND LGTH FIa4 DIGITIZER 35 4.77 40 3.90
59* HAND LEI GIMEASU1RED 247 1.17 160 0.99

60* HAND CIfLDM1PICE 247 0.96 160 0.56
61 PAIM LENGIH 35 3.09 40 2.00
62 HAND BREADUH FROM DIGITIZER 35 5.34 40 5.15
63* HAND BREADTH MEASURMD 247 0.32 160 0.42
64 WRIST EYADIH 35 4.09 40 3.80
65* WRIST CIRCUMFERENCE 256 1.38 169 1.14
66* WRIST-CENfER OF GRIP • LEGTH 247 1.47 160 1.56
67 WRISI'-INDEX FINCER IEG~ 247 0.98 160 0.79
68* WRIST-fI1JU=BIIP I12 247 0.89 160 1.16
69 CrYIH 1 HEIGHTf 35 2.63 40 2.87
70 CRUITC 2 HEIGHT 35 2.86 40 2.70
71 (•l31CI 3 HEIGHT 35 3.06 40 2.52
72 (TII 4 HEIGHr 35 3.29 40 2.25
73* FUREMA-HAND LENGTI 256 1.94 169 1.93
74* EIBaW--WRIST LENGTH 3.11 2.92

5* E•.r--CEL=.E- OF CIPJ!=-1m 4.58 4.48

76* RADIAIE-SlYLTN ]LENGT 256 2.87 169 2.33
77* FOREAM CIRCUO4FER•NCE, FLEXED 256 2.61 169 2.16

78* BICEPS CIRCMERECE, FIEXED 256 2.48 169 2.92
79* ARK LFR31H 10.88 9.60

80* STIXJLDR-EI3OW IEGTR 256 1.99 169 2.15
81* ACPK24ION-RADIALE TIFIH 256 1.41 169 1.81
82* T•UMBTIP REACH 240 11.05 155 10.30
83* WRIST WALL IIM.l I 240 11.31 155 10.77
84* WRIST WLL LF1'H, EXI'EJtD 240 11.60 155 13.80
85* TATiURE 256 2.94 169 2.72
86* WEIC-Hr 246 0.12 Kgs. 162 0.08 NkS.

* Data on man absolute error for these valvos are taken from Gordon,
et al. (1989).
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GIIMSARY

Abduction: A description of movement about a joint. Abduction is the
process through which a limb is toaved away frcm the "idline.
Abducting a finger refers to moving the finger away frcum the
midline of the hand. Abducting the whole hand refers to
moving the the band away frcm the midline of the forearm.
Abducting the arm refers to moving the arm away from the
midline of the body. Thus, wwen you spread your fingers you
abduct them. Opposite of Adduction.

Acrcrdo: An anthrocnetric lancdtark defined by the acramial process of
the scapula. 'Ine lardmark is used as a means of locating the
shoulder joint.

Adduction: A description of movement about a joint. Adduction is process
through which a limb is moved towards the midline. Adducting
a finger refers to moving the finger toward the midline of the
hand. Adducting the whole hand refers to moving the band back
in line with the midline of the forearm. Adducting the arm
refers to moving the arm toward the midline of the body.
Thus, when you cup your hand, you adduct your fingers.
Opposite of Abduction.

Carpal: The generic name for any of the eight wrist bones. The
individual names for these bones are: Capitate, Hamate,
D-ante, Pisiform, Scaphoid, Triquetral, Trapezium, and
Trapezoid.

Chirmancy: The mystic art of predicthir the future based on the patterns
of the palm flexion creases.

Clavicle: The strut-like bone of the upper chest that attaches the
shoulder joint to the sternum. The clavicle is colloquially
known as the collar bone.

Coefficient of Variation: A statistic that permits comparisons of
distributions that is not influenced by the scale of
imýdburement. Calculated by expressing, the standard deviation
as a percentage of the. mean.

Dactylion: An anthrcpcmetric larmstark associated with the tip of Digit
3. In the 1988 Arthropcmetric Survey the tip of each digit
was referred to as dactylion. Thus, Dactylion 3 refers to the
tip of Digit 3_
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Dermatoglyphics: The scientific study of the print, and flexion crease
patterns of the hands and feet. Just as finger prints are
uniquely associated with individuals, broader patterns can be
associated with families, racial groups, or persons with other
genetic similarities.

Digit: The generic terms for the thumb and fingers. Each digit is
numbered starting with the thumb, digit 1. This naming
sequence is preferred because there is no standurized
colloquial naming system.

DIP Joint: Abbreviation for Distal Interpalangeal Joint. Refers to the
distal most joint in digits 2 through 5.

Distal: A term used to describe the locations of anatonical strnctures
along the length of a limb. Distal structures are those
furthest from the torso. Thus, the fingertips are distal to
the elbow joint. opposite of Proximal.

Distal Transverse Palm Crease: The distal most palm flexion crease
associated with flexion of digits 3 through 5. This crease
approximates the location of the center of rotation in the
metacarpo-phalangeal joints for digits 3 through 5. In
chircmancy this crease is called the heart line.

Distal Wrist Crease: The distal most flexion crease of the wrist.
Because of its frequent braided appearance, this crease is
also known as the bracelet crease. The crease serves as a
useful landmark for the axis of flexior/extension of the
wrist.

Extension: A description of movement about a joint. Extending a joint is
the process of straightening our the limb. Thus, when
pointing with the index finger, the joints of that finger are
in extension, or have been extended. opposite of Flexion.

Flexion: A description of movement about a joint. Flexing a joint is
the process of folding the limrb. Thus, wthen naking a fist,

the joints of the fingers are in flexion, or have been
flexed. Oprosite of Extension.

Flexor Retinaculum: A fibrous tendon that binds the carpal bones and
prevents bowing of the hand's flexor tendons. The distal edge
of this tendon is indicated by the distal flexion crease of
the wrist. This crease, therefore, serves as a useful
landmark of the axis of rotation for flexion/extension at the.
wrist.
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Hypothenar: A term referring to the im=scle mass of the hand dedicated to
moving the fifth digit.

IP Joint: Abbreviation for Interphalangeal Joint. Refers to the joint
between the two phalanges of digit 1.

Kurtosis: A statistical description of the shape of a distribution that
centers on the value three. Iurtosis greater than three
irxlicates that the population is bunhed around the mean.
iMrtosis less than threen indicates that the population is
spread out away from the mean.

lateral: A term used to describe the locations of anatomical structures
relative to the midline. Generally this terms refers to the
midline of the body. Thus, the ears are lateral to the nose.
Because the hand, unlike the body in general, is not
symmetrical about its midline this term is rarely used in
describing locations on the hand. For this reason, the terms
Pacidal and Ulnar are preferred in lieu of lateral in the
context of the hand. See: Medial, Radial, and Ulnar.

Mean: An index of central temiency in a sanple population. The mean

is calculated by adding all values and dividing this sum by
the sample size. The mean is the single value in the
px•pulation that is closest to the value of all other points.

Medial: A term used to describe the positions of anatomical structures
relative to the midline. Generally this term refers to the
midline of the body. When used in the context of the band,
however, it ryefers to the midline of the hand, which is a line
runminig down the middle finger that would split the hand into
two halves. Thus, the index finger is medial to the thumb.
Opposite of lateral, but see also Radial and Ulnar.

- Metacarpal: The generic name for the five hand bones. Each of these bones
is numbered acoxrding to its articulating digit. Thus, the
first metacarpal articulotes with the first digit, or thumb.

Metacarpale: Ai anthiucoetric landmark used in the 1988 Survey. This
landmark is defined by the most appropriate projection of the

MP Joint: Abbreviation for metacarpo-phalangeal Joint. Refers to the
Joint between the proximal phalanx of each digit and its
ir.-sociated metacarpal bone. Colloquially called the knuckle.
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Percentile: I 'i ordering of population values so that a percentile value
iriicates the proportion of the population that has a greater
dimension value. For example, the 10th percentile value for
Digit 1 Length in Females is 5.75 m. This means that 90% of
wcnen have first digits that are longer than 5.75 amm, and 10%
of women have first digits that are shorter than 5.75 mam.

Phalanx (pl. Phalanges): The name for the bones of the fingers. The thumb
has only two phalanges, proximal and distal, all the other
fingers have three phalanges, proximal, medial, and distal.

PIP Joint: Abbreviation for Proximal Inter-Phalangeal Joint. Refers to
the proximal most joint in digits 2 through 5.

Pronation: A term that describes one of the special movements of the
forearm and hand. With your hand held out in front of you,
you p, onate by twisting you forearm so that your palm faces
downrard. Cpposite of Supination.

Proximal: A term used to describe the locations of anatomical structures
along the length of a limb. Proximal structures are those
closest to the torso. Thus, the elbow joint is proximal to
the wrist joint. qmosite of Distal.

Proximal Transverse Palm Crease: The proximal most palm flexion crease
associated with the independent action of the index finger.
This crease approximates the location of the center of
rotation in the Digit 2 metacarpo-phalangeal joint. In
chiromac this crease is called the head line.

Radial: A term used to describe locations of anatomical structures in
the hand. Radial structures are those closest to the side of
the hand that articulates with the radius, or the thumb side.
Thus, the index tirger is radial to the ring finger. See:
Ulnar, and Medial.

Radiale: An anthrcpomtric landmark defined as the projection of the
outside edge of the proximal end of the radius. The lardmark
is used to locate the elbow joint.

Radius: The bone of the forearm that articulates with the thumb side
of the hand. Rotations of the radius result in the movaanets
of Pronation and .5upination. See Ulna.

Scapula- The flat bone of the upper ba k that contributes to the
shoulder joint.
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Simian Line: A variant of the distal transverse palm. crease that crosses
the entire palm. The presence of this crease has
ti-aditionally been linked to genetic anomalies such as
tristam-21 (Down's Syrdra•e). See Sydney Line.

Standar" Deviation: A description of the sample's, or population's,
distributi-n about the mean. Mhe higher the standard
deviation value the more spread cut will be the values in the
population.

S+-andard Error (Abbreviated SE): A description of the accuracy, or
confidence, of a sarple statistic in describing a population
statistic. The standaid error describes the range of likely
deviations of the sanple statistic from the actual population
value.

Stylion: An anthropometric landmark used in the 1988 Anthropametric
Survey. Stylion is associated with a small bony projection of
the radius (the radial styloid procxess) located close to the
base of digit 1. Ideally the position of stylion should be
identical to the radial edge of the distal wrist crease.

Supination: A term that describes one of the special xxvements of the
forearm and hand. With your hand held out in front of you,
you supinate by twisting your forearm so that your palm faces
upward. Opposite of Pronation.

Sydney Line: A variant of the proximal transverse palm crease that
crosses the entire palm. Not as common as the simian line,
the presence of this crease has also been linked to genetic
anomalies such as trisory-21 (Down's Syndrcme). See Simian
Line.

SyTimetry: Also known as skew. A statistical description of the shape of
a distribution that centers on the value zero. Positive skew
hidicates that the population is bunched into values less than
the mean. Negative skew indicates that the population is
bunched into values greater than the mean.

Thena: A tfrrm referriv.ji to the .Mi-rle mss of the hard dedicateA tO'
moving the first digit. Colloquially known as the ball of the
thumb or hand.

Thenar Crease: The palm flexion crease that surroLuids the thenar eninen• e
associated with the independent action of the thulmb. The base
of this crease approXlMates the location of the First
carpcmetacarpal joint. In chircmtancy this crease is called
the life line.
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Triscray: The presence of an extra chrcaxrame. Humans normally have 46
dwasaues that come in 23 pairs. occasionally an extra copy
of one chrcuisa appears, so that a person has three copies
of one chrcmse instead of the usual two ocpies. Triscmy
often results in deletericus corditicns. These conrziticws are
scmetimes reflected in the line patterns of the palm. See
Dermitoglyphiics.

Ulna: The bone of the fotearm that articulates with the little
fingar side of the hand. The ulna is the primary bone of the
elbow joint and is irvolved only with the flexion and
extension of the wrist joint. See: Radius.

Ulnar: A term used to describe locations of anatomical structures in
the hand. Ulnar structures are those closest to the side of
the hand that articulates with the ulna, or the little finger
side. Thus, the ring finger is ulnar to the index finger.
See: Radial, and Medial.
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T=TI.: Hand Arftrcxetry of U.S. Army Persone

AXLM : Thomas K. Greiner

I TECHN~ICAL REPCIU: NACKTICRf-92/O11

PJBLICATICN DATE: Deeber 1991

Several requests have been made ooncerning regression equations that use HMNM
CIRMFERENCE as a predictor variable. To facilitate these requests,
aprcp te tables of regression equaticna are provided. Mese tables should
be co•sidered as extensicrs to tables 9-12, %4hcdh appear on pa 270-285 in
the report.
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TABLE .1,

BIVARIATE REESSIC* B2TICS FOR MALES

Prediction- Based on (60) HAND CIRMMFERENCE

Variable Intercept (SE) Slope (SE) (E) rE

1. D1 LENGIH Psression equation is not significant.
2. D1 HEIGHT Regression equation is not significant.
3. D1 TIP TO WRIST CREASE 56.83 (21.37) 0.38 (0.10) 8.65 .154
4. D1 IP JOINT BREAMIH 5.97 (2.14) 0.08 (0.01) 0.86 .474
5. D1 IP JOINT CIRC * 20.86 (7.72) 0.24 (0.04) 3.11 .365
6. Di LINK LENGI Regression equation is not significant
7. D1 MC LINK 11M Regression equation is not significant.
8. D1 PROXIMAL LINK LEVX Regression equation is not significant.
9. D1 DISTAL LINK LENGIH 6.37 (7.21) 0.13 (0.03) 2.90 .164
10. D2 I2 M 28.05 (10.67) 0.22 (0.05) 4.30 .198
11. D2 HEIGHT 75.68 (19.22) 0.48 (0.09) 7.74 .271
12. D2 TIP TO WRIST CRUM 80.51 (20.93) 0.48 (0.10) 8.43 .240
13. D2 PIP JDIWIT MRFADT 5.82 (3.83) 0.08 (0.02) 1.54 .224
14. D2 PIP JOINT C31C * 27.85 (6.32) 0.20 (0.03) 2.55 .370
15. D2 DIP JOINT EPDM 6.26 (3.49) 0.07 (0.02) 1.41 .184
16. D2 DIP JOINT CIRC * 21.39 (5.88) 0.17 (0.03) 2.37 .34
17. D2 LfW LEM= 32.15 (15.97) 0.36 (0.07) 6.43 .22
18. D2 NC LD tMM fgston equation is rot significant.
19. D2 DIS~L PHINX LMN Pgmmion equaticn is not significant.
20. D2 NWIAt, PLANX LINK 1.55 (5.33) 1 0.10 (0.02) I 2.15 .16
21. •2 P LINK lersion equation is not significant.
22. D3 IANG7H 22.83 -(12--69) 0.28 (0.06) 5.07 .22
23. D3 IMGQ' 79.22 (21.15) 0.53 (0.10) 8.52 .23
24. M3 TIP 7O WRIST (CUASE 80.16 (21.29) 0.53 (0.10) 8.57 .26-
25. D3 PIP JOINiT BREATH 8.75 (3.30) 0.07 (0.02) 1.33 .2
26. D3 PIP JOINT CflC * 17.91 (6.11) 0.25 (0.03) 2.46 .49
27. D3 DIP JOINT BREADTH 6.69 (3.08) 0.06 (0.01) 1.24 .20
28. D3 DIP JOINT CIiM * 18.04 (5.56) 0.19 (0.03) 2.23 .4
29. D3 LINK LENOTH 41.24 (14.83) 0.32 (0.07) 5.97 .21
30. D3 MC LINK LENGTH Regressi-n equation is not significant.
31. D3 DISTAL PHALANX LINK Regression equation is not significant.
32. D3 w-AL P a -1.14 to 0.13 (.3 2.81 1':
33. D3 PR0XIMAL HJALANX IMNK Regression equation is rot significant.34. D4 LENGTH 20.14 (12.22) 0.27 (0.06) 4.92 .227

* 35. D4 HEIGHT 77.58 (20.98) 0.47 (0.10) 8.45 .22
36. D4 TIP To WRIST CREASE 73.16 (21.12) 0.52 (0.10) 8.51 .26
37. D4 PIP JOINT BREADTH -0.34 (3.19) 0.11 (0.01) 1.29 .39
38. D4 PIP JOINT CIRC * 16.05 (6.61) 0.23 (0.03) 2.66 .424
39. D4 DIP JOINT BREAUIH Regression Equation is not significant.
40, D4 DIP JOINT CIRC 20.51 (6.24) 0.16 (0.03) 2.52 .28
41. D4 LINK ILIM 34.89 (13.37) 0.34 (0.06) 5.39 .274
42. D4 MC LINK LZNI¶1 Regression equation is rot. significant.
43. D4 DISTAL PHALANX LINK Regression equation is not significant.

• Roqression equfation, based upon a -mal]er data -et that used
directly measured fin-ger circumferenoe values.



TABLE .1.
ADDEDUM

BIVARIATE REGRESSIO EQUATIONS FOR MALES
(Clontinued)

Predictions Based on (60) HAND CIM!FFENCE

Dependent HANDc E SE
Variable Intercept (SE) Slope (SE) (Est) r 2

44. D4 MEDIAL PHALANX LNK Regression equation is not significant.
45. D4 PROXIMAL PALANX LIM 19.67 (8.64) 0.16 (0.04) I 3.48 .171
46. D5 LENIT 20.89 (11.64) 0.20 (0.05) 4.67 .154
47. D5 HEIQT Regression equation is not significant.
48. D5 TIP 'ID WRIST CREASE 72.12 (21.47) 0.40 (0.10) 8.65 .173
49. D5 PIP JOINT BFEATIH 3.89 (3.08) 0.07 (0.01) 1.24 .253
50. D5 PIP JOINT CIRC * 15.02 (5.29) 0.20 (0.02) 2.13 .467
51. D5 DIP JOINT BREA1YI Regression equation is not significant.
52. D5 DIP J0IM! CII * 16.48 (5.17) I 0.16 (0.02) 2.08 .356
53. D5 LINK LENTH 27.07 (12.58) 1 0.28 (0.06)1 5.07 .225
54. D5 MC LINK LENGT Regression equation is not significant.
55. D5 DISTAL I¶AANX LINK Regression equation is not significant.
56. D5 MEDIAL PIALJANX LINK -5.21 (4.92) I 0.12 (0.02) 1.98 .217
57. D5 PR4XIMAL PHALANX LINK Rogression equation is not signifiCant.
58. HkAND L]GTH DIGITIZED 79.22 (21.15) 0.53 (0.10) 8.52 .270
59. HAND LETH MEASURED 65.65 (18.74) 0.60 (0.09) 7.55 .375
61. PAPý LWNGM 56.75 (12.28) 0.25 (0.06) 4.95 .193
62. HMND BPZ DIGITIZHE 12.18 (10.58) 0.41 (0.05) 4.26 .468
63. HAM BREAMH WSURED 4.93 (2.68) 0.40 (0.01) 1.08 .930
64. WRIST EMI 15.4Z (9.78) 0.25 (0.05) 3.94 .280
65. WRIST CIR.NFERENIC 29.90 (i,.21) 0.68 (0.06) 5.32 .614

.. 66.- WRLS-TR OF GRIP IAN= ,rewin ati is not significmit.
67. aIST-Iw C FINCER LE•M 72.80 (18.46) 0.50 (0.09) 7.43 .304
68. WRLST&VIUnfP LENGH 45.28 (14.25) 0.37 (0.07) 5.74 .284
69. CET 1 HEIQPT 16.69 (11.35) 0.24 (0.05) 4.57 .241
70. CQI'CH 2 H•K[?T 53.14 (12.73) 0.26 (0.06) 5.13 .198
71. C•EO•CH 3 HEIGHT 57.64 (13.66) 0.2:3 (0.06) 5.50 .147
72. C1Qi 4 HEIQUr Regression equation is not significaLnt.
73. FCEAY4-HAND • L•HGT 206.75 (49.81) 1.27 (0.23) 20.06 .278
74. ELBK-WRIST LENGT 141.10 (36.17) 0.67 (0.17) 14.57 .171
75. ELO-<MUM OF GRIP IER~i 172.55 (39.78) 0.85 (0.19) 16.02 .212
76. pR.fLT -_._.-w.T TE- LGI 1_4 125.46 (37.27) C.613 (0.17) 15.01 .152
77. F , FLEXED 48.41 (37.41) 1.18 (0.18) 15.07 .371
78. BICEPS CIRC, FLEXED -30.11 (51.92) 1.72 (0.26) 22.12 .368
79. AW4 LENGTH 366.73 (94.49) 1.96 (0.41) 35.64 .225
80. SHOULDER-ELBO LENGI. 151.37 (43.47) 1.02 (0.20) 17.51 ,244
81. AC1R4MICt-RADIALE LENGIH 145.26 (42.28) 0.91 (0.20) 17.03 .216
82. THUMBTIP REACH- 330.11 (83.27) 2.17 (0.39) 33.54 .286
83. WRIST WALL LPNGTH 21.32 (74.96) 1.83 (0.35) 30.19 .261
84. WRIST WALL LEWD[, EXTEMEDE 285.41 (84.64) 2.11 (0.40) 34.09 .268
85. SrATURE 965.48 (149.58) 3.71 (0.70) 60.25 .267
86. WEIG•T -68.81 (6.04) 0.69 (0.03) 8.75 .374

SRegression equations based upon a smaller data set that used
directly measa-ed finger oircumference values.



TABLE 12.S~ADDENDUM
BIVARIATE R RE-SION W2UATIONS FOR FEIIALS

Predictions Based on (60) HAND CIRCUMFERENCE

Dependent HAND CIP•aKFERENCE SE
Variable Intercept (SE) Slope (SE) (Est) r 2

1. DI LENGTH 15.17 (6.19) 0.26 (0.03) 4.28 .217
2. D1 HEIGIT 28.68 (9.62) 0.34 (0.05) 6.66 .166
3. D1 TIP TO WRIST (CRF2SE 38.90 (10.58) 0.47 (0.06) 7.33 .234
4. D1 IP JOINT BREADIT 6.45 (1.34) 0.08 (0.01) 0.93 .331
5. D1 IP JOINT CIRC * 25.22 (3.27) 0.20 (0.02) 2.27 .372
6. D1 LINK LENGIH 40.44 (8.09) 0.38 (0.04) 5.61 .253
7. D1 MC LINK LENGi 20.62 (9.46) 0.30 (0.05) 6.55 .133
8. D1 PROXIMAL LINK LENG Regression equation is not significant.
9. D1 DISTAL LINK LENGI 12.66 (3.16) 0.10 (0.02) 2.19 .131
10. D2 LENGTH 11.73 (5.47) 0.31 (0.03) 3.79 .337
11. D2 HEIr1T 35.41 (10.19) 0.70 (0.05) 7.06 .424
12. D2 TIP TO WRIST CREASE 40.69 (10.54) 0.69 (0.06) 7.30 .405
13. D2 PIP JOINT BEADT 8.73 (1.67) 0.06 (0.01) 1.16 .172
14. D2 PIP JOINT CIRC * 20.49 (3.22) 0.22 (0.02) 2.23 .425
15. D2 DIP JOINT BR1EADTH 7.11 (1.58) 0.06 (0.01) 1.09 .165
16. D2 DIP JOINT CIRC * 19.64 (3.13) 0.17 (0.02) 2.17 .3314
17. D2 LINK LNGTH 24.63 (7.66) 0.41 (0.04) 5.31 .307
18. D2 MC LINK LENGTH 16.06 (6.00) 0.29 (0.03) 4.15 .264
19. D2 DISIAL PHALANX LINK 8.64 (2.67) 0.09 (0.01) 1.85 .155
20. D2 MEDIAL PHALANX LINK 2.50 (2.88) 0.10 (0.02) 2.00 .157
21. D2 PROXIMAL PHALANX LINK 14.56 (6.87) 0.23 (0.04) 4.76 .144
22. D3 LENlI 8.32 (5.63) 0.37 (0.03) 3.90 .403
23. D3 HEIGHT 37.74 (10.61) 0.76 (0.06) 7.35 .443
24. D3 TIP TO WRIST CREASE 36.24 (10.60) 0.77 (0.06) 7.34 .451
25. D3 PIP JOINT BREA1IH 4.75 (1.51) 0.08 (0.01) 1.05 .306
26. D3 PIP JOINT CIRC * 20.07 (3.06) 0.22 (0.02) 2.12 .456
27. D3 DIP JOINT BREADTHY 6.90 (1.46) 0.06 (0.01) 1.01 .190
28. D3 DIP JOINT CIf * 17.98 (2.84) 0.18 (0.02) 1.97 .384
29. D3 LIUK LENGTH 20.92 (7.45) 0.43 (0.04) 5.16 .338
30. D3 MC LINK LENGTH 15.33 (6.91) 0.34 (0.04) 4.79 .276
31. D3 DISTAL PHALANX LINK 7.82 (2.60) 0.10 (0.01-) 1.80 .193
32. D3 MEDIAL PHAIANX LINK 0.62 (3.51) 0.13 (0.02) 2.43 .180
33. D3 PROXIMAL PHAIANX LINK 7.74 (6.50) 0.22 (0.03) 4.bO .156

S34. D4 LEGTH 3.97 (5.61) 0.37 (0.03) 3.89 .402
35. D4 HEIGHT 36.46 (10.50) 0.69 (0.06) 7.27 .403
36. D4 TIP 110 WRIST CREASE 31.01 (10.83) 0.75 (0.06) 7.50 .426
37. D4 PIP JOINT BREAI! H1 5.04 (1.49) 0.07 (0.01) 1.03 .274
38. D4 PIP JOINT C1W- * 16.75 (3.15) 0.22 (0.02) 2.18 .434
39. D4 DIP JOINT BREADTI 6.50 (1.45) 0.05 (0.01) 1.00 .162
40. D4 DIP JOINT CIRC * 16.22 (2.79) 0.17 (0.01) 1.93 .361
41. D4 LINK LENGT 17.41 (6.78) 0.43 (0.04) 4.70 .388
42. D4 MC LINK LE40TH 13.60 (6.70) 0.31 (0.04) 4.64 .257
43. D4 DISTAL PHALANX LINK 5.62 (2.70) 0.11 (0.01) 1.87 .211

* Regression equations based upon a smaller aata set that used
directly measured finger circumferenoe values.
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TABLE 12.

AMDNDUM
BIVARIATE RMUSSION EQUATIONS FOR FEMAIES

(Continued)

Predictions Based on (60) HAND CIREFBRFNC
Dependent HAND C SE

Variable Intercept (SE) Slope (SE) (Est) r 2

44. D4 MEDIAL PHA.ANX LINK -2.83 (3.53) 0.14 (0.02) 2.45 .192
45. D4 PROXIMAL PHAIANX LINK 12.91 (4.59) 0.19 (0.02) 3.09 .223
46. D5 LENGTH 7.52 (5.35) 0.27 (0.03) 3.70 .291
47. D5 HEIC= 33.64 (10.02) 0.53 (0.05) 6.94 .303
48. D5 TIP TO WRIST CREASE 32.82 (11.31) 0.61 (0.06) 7.83 .314
49. D5 PIP JOINT REAMIM 5.15 (1.30) 0.06 (0.01) 0.90 .265
50. D5 PIP JOINT CIW * 14.14 (2.92) 0.20 (0.02) 2.02 .418
51. D5 DIP JOINT BREADTH 5.60 (1.39) 0.05 (0.01) 0.96 .170
52. D5 DIP JOINT CIRC * 14.96 (2.60) 0.15 (0.01) 1.80 .343
53. D5 LINK LElH 11.62 (6.22) 0.36 (0.03) 4.31 .339
54. D5 MC LINK LDV 21.20 (8.04) 0.26 (0.04) 5.57 .137
55, D5 DISMAL PHAILWO LIN 8.53 (2.61) 0.08 (0.01) 1.81 .133
56. D5 MEDIAL PHAMANX LIK -2.88 (3.05) 0.10 (0.02) 2.11 .152
57, D5 IRCIML PIPJAN LIM 6.56 (3.83) 0.17 (0.02) 2.65 .233
58. HAND LENGTE DIGITIZED 37.74 (10.61) 0.76 (0.06) 7.35 .443
59. HAND LENG MEASMW 38.22 (10.71) 0.77 (0.06) 7.42 .445
61. PAILM LENH 28.36 (6.87) 0.39 (0.04) 4.76 .339
62. Ma N•AEA•I DIGITIZED 10.59 (3.91) 0.39 (0.02) 2.71 .614
63. HAM EMPM MEAMXM 0.62 (1.37) 0.42 (0.01) 0.95 .937
64. WIST F4dIH 14.88 (4.33) 0.23 (0.02) 3.00 .302
65. WiR M 24.53 (6.35) 0.68 (0.03) 4.40 .641
66. WIC9IUM OF GRIP LEaN= 31.94 (6.06) 0.18 (0.03) 4.20 .117
67. WIU•U -IMM Limn 42.76 (10.07) 0.68 (0.05) 6.98 .415
be3. MUkST-'•amUew LT] ( 30.62 (8.11) 0.47 (0.04) 5.62 .341
69. CRTH 1 H=EIff 20.09 (5.76) 0.23 (0.03) 3.99 .201
70. CROTC3 2 HEIGHf 28.75 (7.14) 0.39 (0.04) 4.94 .317
71. CROTC 3 HEIGHT 32.36 (7.16) 0.37 (0.04) 4.96 .292
72. CROTCH 4 HEIGHT 28.26 (7.09) 0.32 (0.04) 4.91 .245
73. FORK-HAl LENT1H 121.74 (26.53) 1.73 (0.14) 18.38 .399
74. ELW-WRIST LENGT 83.52 (19.03) 0.96 (0.10) 13.18 .286
75. ELBOW-CERIMr OF GRIP LERSTH 115,46 (21.50) 1.14 (0.11) 14.89 .306
76. RADIALE-STYLIOtN LEWGTH 71.10 (19.01) 0.92 (0.10) 13.16 .271
77. FOREARM CIRC, FLEXED 42.01 (18.17) 1.13 (0.10) 12.59 .378
78. BICEPS CMlC, FLFXED 61.88 (30.35) 1.17 (0.16) 21.02 .189
79. ARM4 NIGTH 220.29 (46.25) 2.71 (0.25) 32.03 .350
80. SHOULDER-ELBW LXE 130.01 (21.50) 1.11 (0.11) 14.89 .296
81. M Oc-RADIALE LENGMi 118.32 (20.56) 1.05 (0.11) 14.24 .290

82. 'nueMriP REACH 246.38 (40.47) 2.62 (0.22) 28.03 .397
83. WRIST WALL 1F224TH 225.82 (35.58) 2.12 (0.19) 24.64 .357
84. WRIST WaL LtENG, EXTENDl)FD 281.24 (07.84) 2.10 (0.20) 26.21 .326
85. STArRE 897.13 (72.56) 3.91 (0.37) 50.26 .313
86. WEIGHT -36.97 (4.22) 0.53 (0.02) 7.02 .298

SRegression equations based upon a smaller data set that used
directly meamnred finger circumnferenc values.


